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CCUG Ном to make 
0 fresh filter cigarettes 


for less than 


1. The Laredo Filter Blend Kit con- 
tains the cigarette-making machine 
and enough paper tubes, filters, 
carry-around packs and tobacco for 
your first five packs. Cost: under $2.* 


B. Fill the big slot with the fresh 
Laredo tobacco. Then get set to turn 
out a filter cigarette that looks fac- 
tory-made. 


ape 


2. Open up the vacuum-packed 
Laredo tobacco. That “whoosh” 
sound tells you you re about to make 
the freshest filter cigarette you ever 
tasted. 


6. Hold the paper tube. Push the 
lever. Pull the lever back, let go of 
the tube, push again. The cigarette 
will fall free of the machine. 


*In most areas of the country—based on manufacturer's suggested retail price. 


LAREDO 


FILTER BLEND 


3. First, place one of the ready-made 
paper tubes on the end of the ma- 
chine. You'll find the machine easy 
to use. And, it's so sturdy, it's guar- 
anteed for two years. 


4. Drop a filter into the small slot in 
the machine. This is the same kind 
of filter used in best-selling factory- 
made cigarettes. 


tasting 


made with Laredo. Fast and easy. No filter cigarette ever. Laredo refills to 
factory-made filter cigarette tastes make five more packs, cost less than 


so fresh, costs so little. 


IF YOU WANT SOMETHING DONE RIGHT, DO IT YOURSELF. 


„=. 
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o1.* Less than 20¢ a pack!* 
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. Iittakes guts 
to explore the Mojave Desert. 
Jeep guts. 


- The Jeepeter Commando- 
it keeps on going, even when the roads desert you. 


Cruise along Route 66, in the spiky manzanita bush. And sleek trouble, roaming the wildest terrain 
middle of the Mojave. Then cut off, as a desert fox. With a lower silhouette іп America. It's proving that it won't 
and pick your way through the and narrower track than — м quit. That's because it has guts the 
cactuses. And break out into the any other 4-wheel Broncos, Scouts or Blazers don't 


rumpled desert. — ,, OJAVE drive vehicle. So it can |жж have. And it's priced to meet them 
With the  sansrow follow twisting dry head on. Explore it with your Jeep 
Commando, JF ds) nates washes that would dealer, today. 

you can. squeeze out the | The toughest 


Because DESERT competition. QÀA P 
you've got the guts Just sit tight. You 50— * — 4-letter word on wheels. 


to explore. Jeep guts. Born and bred can comfortably in special Commando F 

not to quit. bucket seats. Many optional comforts, eep 
It's thick-skinned, too. With 18- too, even air-conditioning. 

gauge steel body panels to spite the The Commando is looking for Products from American Motors 
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rust 


| 
| Derusto® Enamelized Spray by DAP. 
Available in 24 decorator colors. Pre- 
vents rust — stops rust. Spray can ap- 
plication. One coat primes, finishes 
and protects new or rusted metal sur- 
faces. Also packaged in half-pints 
through gallons for brush and roller 
application. 


DAP Inc., Dayton, Ohio 45401 


Subsidiary of мж. Src. 


Also available in Canada 
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ARMSTRONG TIRES 
HAVE IT. 


The grip that's grooved to hold the road in any weather or road 
condition, grab strong, grip strong. The grip you get with our great line 
of Armstrong Tires. We pioneered grip even before we introduced 
fiber glass tires. And we never stop trying to improve it. The Armstrong 
Grip. This year it's stronger than ever. 


ARMSTRONG TIRES 


FIRST IN FIBER GLASS 
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Why put up with a dead-end job and 
low pay while other men forge 
ahead to exciting promotions and 
big incomes? 

There are many opportunities to- 
day for people prepared to fill them. 
Do you know how conveniently you 
can train to take advantage of these 
opportunities? You can do it with- 
out giving up your present job, or 
going back to class. 

LaSalle home study provides the 
specialized knowledge that can lead 
to better-paid positions. Why not 
have more money for the good 
things in life — with enough left over 
to put into your savings account? 

Often LaSalle graduates report 
earnings several times greater than 


Are you still 
working for | 
peanuts w 
others are 
making it 


their former salaries. Some gain sub- 
stantial advancement in their own 
fields ; others start satisfying careers 
in completely new fields. 

LaSalle has been a leader in 
home study for over 60 years. More 
than 2,000,000 ambitious men and 
women have enrolled in its many 
courses. Your training is in experi- 
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enced hands. Your LaSalle diploma 
is a credential you can be proud of. 

Check the program you are inter- 
ested in—then send the coupon be- 
low for FREE booklet describing 
the opportunities in that field. No 
obligation, of course. Mail to 
LaSalle, 417 S. Dearborn Street, 
Chicago, Illinois 60605. 


© 1970 LaSalle Extension University 
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You'll Like Being 2 


SKILLED = 


You'll EARN MORE, LIVE BETTER | 
than Ever Before in Your Life 


‘You'll enjoy your work ах a Locksmith 
because it ix more fascinating than a 
hohhy—and highly paid besides! You'll 
go un enjoying the fascinating work, 
year after year, in goml times or bail 
because you'll be the man in demaunil 
in an evergrowing field offering big pay 
jobs, big profits as your own boss, What 
more could you ask! 
Train at Home—Earn Extra $$$$ 
Right Away! 

All this can be yours FAST regardless 
of are, education, minor physleal hanl- 


jeaps. Job enjoyment and earnings be-| 


gin AT ONCE us you quickly, easily 
learn to CASH IN on all kinda of lock- 
smithing jobs. All keya, locks, parts, 
picks, special tools aul equipment come 
with the course at no extra charge. 
Licensed experts guide you to success, 
Illustrated Book. Sample Lesson 
Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere, 
You can, too. Coupon brings exciting 
facts from only school of its kind Lic. 
by N. J. State Dept. of Ed., Accredited 
Member, Natl, Home Rtuiy Council. | 
Approved for Veteran Training. 


LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
Dept. 1111-061 Little Falls, N. J. 07424 


LOCKSMITH Zs 


$150 
During 
Training 2 
[ realized with 
LOCKSMITH- 
ING I'd be able 
to double my in- 
come, During 
my training рег- 
lod I made $150. 
Paul Funes 
New York, N.Y. 
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І Little Falls, New Jersey 07424 Est. 1948 
I Please send FREE Illustrated Iook—"'"Your Big Op- 
I portunities in Loecksmithing,” complete Equipment 
I folder and sample lesson pages—FREE of all obliga- 
| thon—(no salesman will call). 
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EXCLUSIVE 


ENGINE 


TREATMENT 


FOR 


BETTER, 


POWER & 


PERFORMANCE, 


TODAY 


Add to your oil, Unique 
formula cleans as it lubri- 
cates. No Waiting! You feel 
the difference in your own 


accelerator... NOW! 


At better service stations, auto 
| and department stores. 


THE SHALER CO. 


Waupun, Wisconsin 53963 
In Canada: Canadian Shaler Products 
Co., Toronto 9, Ontario 
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PS Readers 
Talk Back 
Where you voice your 


views...and the editors 
do the listening 


Electrostatic motors 


I found "The Amazing Motor That 
Draws Power From the Air" [Apr.] by 
C. P. Gilmore and W. J. Hawkins fascin- 
ating. I was also puzzled. Rather than 
put power installations on mountains and 
use lasers to distribute energy, why don't 
they use a similar laser directed upward 
as an antenna? This would produce more 
power and lessen problems of distribution 
by allowing power plants to be built 
nearer to population centers. 


Curis MonioNpo, Yorktown Hts., N.Y. 


The laser beam isn’t the antenna—it’s 
just the transmission line. You still need 
an antenna high up there somewhere, and 
a mountaintop is the easiest place to 
locate it. 


Prize project of the month 
Heres my version of a wagon-owner's 
pop-up camper [“Еог Your Wagon, Build 


This Pop-Up Camper,” June '70]. I used 
structural-aluminum tempered ribbing and 
4-inch outside plywood instead of marine 
plywood. This saved 100 pounds in 
weight. There are no handling problems 
at 70 mph and no changes were made to 
the rear suspension. If I were to rebuild, 
Id design out the use of a car-top carrier, 
using the plywood side in the rain gutter 
for support. This would permit lowering 
the upper bed, providing additional 
storage above, and would also reduce cost. 

С. W. Wise, Muskegon, Mich. 


Plans for the station-wagon pop-up 
camper are still available for $3.95 from 
the Popular Science Plans Division, 355 
Lexington Ave., New York, N.Y. 10017. 


Cassette rewinder is winner 
In “Short Cuts and Tips” [Apr., p. 148] 
you show how to make a hand rewinder 
for tape cassettes, The barrel of a Bic-type 
hexagon ball-point pen is an exact fit for 
the six cogs of the tape reels. You can't 
make any better hand rewinder. 
LEONARD T. May, Carlsbad, N.M. 


Likes picture clocks 


I want to compliment you on your 
Picture Clocks [Mar.]. They are a fantastic 
idea. I built one myself from scrap and 
had a fun time doing it. My friends went 
bananas trying to figure it out until I gave 
them the secret. Roy Doty's patterns are 
great. They add more puzzle to the clock. 

Curr LOUTZENHISER, South Bend, Ind. 


For those who don’t want to bother 
scrounging together parts for picture 
clocks, complete kits for five styles are 
available from the Popular Science Clock 
Dept., Box 1100, Teaneck, N.J. 07666, for 
$18.95 each. 


Objection fades away, too 

The report on Mercedes-Benz’ new anti- 
lock brakes [“Now: The World's Safest 
Brake System," Apr.] went a little too far. 
Like most safety systems, it only works in 
the one or two situations it was designed 
for. What happens within a few years, 
when one of the front sensors goes hay- 
wire and the driver jams on the brakes 
expecting a safe stop? Or how about when 
vou heat up the brakes in heavy traffic, 
then an emergency comes up that calls 
for a quick stop? 

You know that your car’s brake shoes 
or pads wont take another panic stop 
without drastic fading or possible failure, 
but you may still be able to stop if you 
can jam on your brakes hard enough to 
lock the wheels initially. What would hap- 
pen to the guy with heated-up antilock 
brakes? 


VINNY GHELLI, 


Gouldsboro, Me. 


PS Auto Editor Jan P. Norbye replies: 
"The system is fail-safe and disengages 
if anything goes wrong with a sensor— 
or anything else. If you have fade, you 
cant lock up anyway and the system 
doesn't come into play. But when 1 
warmed up the brakes on the Mercedes, 
there was no difference in the action.” 


Transmission old hat to him 

Kidera’s gearless differential [“The 
Transmission They Said Couldn’t Work,” 
Apr.| while novel, is not exactly new. 
Charles Steinmetz designed an electric 
truck using this transmission system nearly 
70 years ago, During World War II, the 
Brush Development Co., Cleveland, used 
à bearing-mounted electric motor in the 
Mark 30 torpedo to obtain contrarotating 
balanced-torque propellers without the use 
of gears. Several other torpedoes since 
then have used this propulsion system. 

In a road vehicle this design offers 
very little, if any, advantage over a geared 
differential because of some problems that 
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Allstate. The young man's life insurance. 


We make things easy for a young man. 
No red tape. No appointment needed. 
Just drop in. Saturday? 


If you're 28 and Here's how much you get. 
you pay this much 20-year decreasing term 
each month: insurance, 

35 313,000 

310 $32,000 

515 $64,000 

$20 388,000 

(Even more if you're younger) 
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Engine cleaner and 
degreaser in its most 

] convenient form. Just 
spray it on... grease is 

| turned into soapy 
substance that is quickly 
washed away. For autos, 
trucks, tractors. 
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PURPOSE 
Brush it on...hose it 
off! Self-emulsifying. 
Cleans garage floors, | 
driveways, power wm 
mowers, engines and | ое: mom 
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EN The home shop small parts 
1 parts cleaner includes 
4 soak basket for PCV 

"^ valves, small parts. 


GUNK LABORATORIES, 5829 W. 66, CHICAGO, ILL. 60633 


GUNK CHICAGO со. RADIATOR SPECIALTY CO. 
River Forest, Ill. Charlotte, М. С, 


The super-penetrat- 
ing rust solvent that 
loosens rusted nuts, 
bolts, screws and 
parts...in seconds! 
Safe on all metals 
... Machinery, tools, 
even your watch! 


HAND CLEANER 


lÎ Gets hands really 

E ıı clean! Quickly 

Rub оп... s id grease, 
nse or | n 

wipe off! кы PAS 


LIQUID-GEL 


RUST REMOVER 
Powerful solvent literally 
dissolves rust on metal 
parts... brush it on 
... Wash it off! .- 
Ask your favorite hardware or 
auto supply store! 


RADIATOR SPECIALTY COMPANY 
CHARLOTTE, NORTH CAROLINA 26201 


show very clearly in your photos of 
Kidera's cart. If only one set of gears is 
used, as shown, then one drive wheel must 
be offset forward or aft by the gear-center 
distance. And if the field is fixed to one 
wheel, the entire motor becomes un- 
sprung weight—a real problem in any 
vehicle larger and faster than a tov cart. 
Special design of the brushes is necessary 
to prevent them from being lifted off the 
commutator by centrifugal force. And 
reversing the motor, to back up, becomes 
really tricky. 

Harvey Freeper, Cleveland 


The Kidera transmission is new. Its use 
with an electric motor, as shown, was 
only a demonstration of what is basically 
a hydraulic-drive concept. 


Plywood-cutting solution 

Frank L. Greenwald's solution for 
cutting a 4-by-8 plywood sheet [Short 
Cuts and Tips, Apr. p. 137] with a port- 
able saw is okay. But I have an even 
better solution. I use 10 beer cans under 


the sheet, placed as sketched, and the 
initial cut can be made with no problem 
whatsoever. You can cut completely across 
the panel by crawling over it—there's no 
binding or splintering. And you can re- 
fresh yourself with the contents of the 
cans after all work is done. 

С. H. Corts, West Chester, Pa. 


Disappearing glass fools him 
In "How Science Will Help Us Get 
Rid of our Mountain of Junk" [Apr.], you 
show a dissolving glass that could be used 
for bottles. If the glass dissolves in the 
rain, why wouldn't the liquid inside also 
dissolve it? 
Davip Рнпллрѕ, Westfield, Mass. 


The glass has a protective coating which 
loses its effect when the glass is broken. 


Wankel fire fires argument 
In "Why Detroit is Doing a Double 
Take on the Wankel" Пап.) you say that 
it acts as a two-cylinder, four-stroke en- 
gine. Actually, a one-rotor Wankel fires 
three times per revolution. It would take 
a six-cylinder, four-cvcle conventional en- 
gine to fire three times in one revolution. 
I cant see how you class the Wankel as 
a four-cycle engine, It has all the char- 
acteristics of a  two-cvcle—fires every 
revolution, no valves, scavenges via ports. 
йм Torren, Colon, Mich. 


A single-rotor Wankel has certain things 
in common with the one-cylinder two- 
stroke piston engine. Both have one power 
stroke for each revolution of the crank- 
shaft (output shaft). But it is wrong to 
rate them on a similar basis, because the 
Wankel engine operates on the four-stroke 
cycle. It is better compared with a two- 
cylinder four-stroke piston engine (which 
also has one power stroke per crankshaft 
revolution). Look at it this way: A single- 
rotor Wankel engine goes through two 


complete operational cycles in two main- 
shaft revolutions, Each cylinder in a four- 
stroke piston engine needs two crankshaft 
revolutions to make up its operational 
cycle. Two cylinders together do not com- 
plete their cycles any quicker, but produce 
twice as many power strokes. One cylin- 
der=one power stroke=two revolutions. 
Two cylinders=one power stroke=one 
revolution. 


Lindsley fan does battle 

I'd like to come to the aid of your 
esteemed editor, E. F. Lindsley, who was 
questioned by a reader [Mar.] about the 
hot-air windshield-defrosting option avail- 
able from the new rotary-vane air-cycle 
refrigeration and air conditioning system 
for cars [Dec.]. 

The reader refuted the operability of 
the defrosting option because he believes 
the air would automatically be reduced to 
approximately ambient temperature dur- | 
ing the pressure-reduction process. This 
isnt true, because work is not extracted 
from the air during a pure throttling proc- 
ess as would be employed in this system. 
And  heat-transfer апа kinetic-energy 
eflects are quite small. Thus the free ex- 
pansion is nearlv a constant-temperature 
process, Therefore the air would reach 
the defrosting areas at a temperature very 
close to compression temperature. Be it 
known, then, that Al Lindsley knows what 
he is talking about. 

As a result of the PS article on the 
Roto-Cooler, numerous new and varied 
applications for the system have come to 
light. These range from frost-free re- 
frigerators to complete thermal manage- 
ment of totally enclosed electronic systems 
—and even to beer pitchers for pubs. 

Dn. THoxas С. Epwanns 


Fla. Tech. Univ., Orlando 


Flap over 747's flaps 
"Watch the Wake" [Apr.] was a very 
informative article. But Ben Kocivar is a 
little confused in his use of aircraft 
terminology. The Boeing 747 does not 
have "split" flaps. It has Fowler flaps, 
which are very different. The spaces he 
refers to between the flap sections are not 
to allow for engine blast, but to allow 
higher-energy air from the lower surface 
to bleed over the upper surface. This in- 
creases the energy of the boundary layer 
and delavs the breakdown of the flow. 
The correct name for the flaps on a 747 
are "triple-slotted Fowler flaps." 
КаАІРН BLANK, Asst. ProF. 
Academy of Aeronautics, New York, N.Y. 


Author Ben Kocivar says youre “abso- 
lutely right" about the Fowler flaps. He 
used the word “split” to clarify the fact 
that the inboard and outboard trailing- 
edge flaps are not continuous as on some 
other planes. The 747 flaps have open 
sections directly behind the engines. The 
resulting turbulence is thought to help 
reduce some wingtip vortex. He adds that 
the smaller 707 has one true split flap 
and two Fowler flaps on each wing. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 
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You’re whizzing along 
and there it is. 


Glass. 
Crunch. 


You feel it right through | 
the seat. 


At times like this you’re 
glad you’re riding on the 
Atlas Plycron 2 plus 2 tire. 


The tire built with 


THE 
STRENGTH Y 
OFATLAS 


Few things on the road can ruin a tire faster, every Atlas Plycron 2 plus 2 tire. 


than glass. The Atlas Plycron 2 plus 2. You'll find it at any: 
Sometimes it cuts large chunks out of a tread. of the 50,000 leading service stations that carry the, 
Too often it goes all the way through to air. Atlas line of tires, batteries and accessories. 


The Atlas Plycron 2 plus 2 tire can help protect 
you against glass. 

It has two stiff fiberglass belts directly under 
the tread. Protective belts that are bonded to Vicron 
polyester cord plies. 

This belt-on-ply construction helps keep sharp 
objects from penetrating the tire carcass. Which 
helps assure that you'll get all the mileage built into Seni О ио 


Yaw’re miles аһес 


FIBERGLASS BELTED 


Todays Army 
wants toi join you. 


We know you have pride in yourself and in what 
your Country can be. 

We know you have a brain and your own ideas. 

We know you'd like to share these ideas with 
hundreds of young men and women from all parts of 
this Country. 

We know you'd like to build your mind and body. 

We know you'd like to further your education, 
become expert at a skill, have opportunity for advance- 
ment, travel, and 30 days vacation a year. 

We also know you put a price on these things. The 
price is your individuality. And you question the Army's 
willingness to pay this price. 

Today's Army is willing to pay this price. 

Were committed to eliminating unnecessary 
formations, skin-head haircuts, signing out, signing in, 
bed checks, and “make work" projects. You ll find more 
mature personnel policies at every level. 

If you'd like to serve yourself as you serve your 
Country, loday's Army wants to join you. 
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Detroit Report... 


By JIM DUNNE/PS Detroit Editor 


GM to drop Camaro and Firebird for '73 
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Kill the Camaro? Incredible, but true. GM has made a preliminary move to stop 
production of both the Camaro and the Firebird at the end of the '72 model run. 
Why, oh why? Three prime reasons are suggested: GM wants to cut manufacturing 
costs by chopping the number of different models and increasing standardization; 
GM lacks engineering capacity to develop a '73 bumper and safety package for all 
its cars, so some must be eliminated; and demand for sporty cars is shrinking and 


not expected to recover. 


Does it mean the end of sporty cars? 


One report says that Chevy was 
given the choice of axing either the 
Camaro or the Corvette. Camaro was 
considered more expendable because 
sports versions of Vega and Nova could 
be built to cover the Camaro's market 
segment, while nothing can replace the 
"Vette, which has the highest customer 
loyalty of any U.S. car ever built. The 
other auto companies were at first 
incredulous at GM's decision. Later, 
their product planners saw merit in it 
and began restudvinz their own sporty- 
car plans. While they will wait and 
see if the GM decision is carried 
through, one thing is certain: All 
sporty cars, except the Mustang, could 
be dropped as early as 1974. 


Biggest loss to car buffs 


This would be the scrapping of the 
long-proposed midship-engine Corvette, 
This car was planned to be the ulti- 
mate in production sports cars: in 
handling, the most sophisticated car 
on the road. Prototypes with the 400- 
cu.-in. V8 mounted transversely behind 
the driver had provisions for front- 
wheel drive. This would provide four- 
wheel traction to enhance the near- 
ideal midship engine — power-train 
layout. The new ‘Vette was also 
planned to be much lighter than the 
current model, probably weighing in 
at less than 3,000 pounds. 


Insurance woes waste sporty cars 


Auto-market experts point to the 
high cost of insurance for sportv cars 
as a reason for the dropoff in sales. 
Premiums of $500 to $1,000 per vear 
cut down the number of potential 
buyers when the cars are new, and act 
to virtually wipe the sporty cars out of 
the used-car market. Some used-car 
buyers will take a sporty car only on 
consignment. “We can't tie up our 
money in a product few buyers can 
afford," a used-car man told me. 


Four-door 'Bird goes way of dodo 


Ford wil drop the  four-door 
Thunderbird from its 1972 lineup, re- 
turning to the single-model lineup of 
four years ago. The new "Bird will have 
a much flatter nose. The center section 
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of the grille has been pulled back 
flush with the front of the car, making 
it less vulnerable to damage in low- 
speed accidents. While the four-door 
model may be the victim of Кога 
drive to cut the number of models of- 
fered, it is more likely that the body 
was dropped because it just didn't fit 
the T-Bird's sportv concept. The four- 
door version never caught on with 
customers. 


Styling stabilizes 


Ву now Ive seen most of the 1972 
models. One impression is that the 
automakers are finally giving up the 
idea- of telling you that the cars are 
“all new this year.” Even the reskinned 
and restructured Torinos and Monte- 
gos have little new that is visible to 
offer the customer. Sure, the sheet 
metal and grilles are different, but 
thats been done before. Ask yourself 
this when you see a new car: Would 
this style have caused a sensation if 
introduced four vears ago? The answer 
in almost every case is negative. Auto 
companies spend millions to make the 
cars look fresh, but the most you can 
say for the stvling is that some obvious 
mistakes in the old models have been 
covered up. 


Idler pulley out of work 


Chrysler will simplify the layout on 
some of its engines and save about 53 
per by eliminating the idler pulley that 
holds the fan belt in place. The change 
will start with some 1972 V&s and go 
across the board in 1973 models. Idler 
pullevs help to keep tension on the 
fan belt and keep the fan belt in line. 
Chrysler plans to substitute a working 
pulley for the idler and save the $1.10 
cost of the pulley plus the $1.90 in 
parts and machining needed to install 
it. The $3 savings is significant in 
building an automobile. Look for other 
automakers to copy the Chrysler move. 


Facelift for Fords 


Ford may claim the annual model 
change is dead—but Ford will lead 
the industry in making changes in its 
1972 products. An official Ford state- 
ment says that the practice of changing 
models radically each year is out of 
date, and future changes will be less 


frequent and less radical. But of all 
the 1972s, Fords will be restyled the 
most. The company plans four lines with 
complete new bodies: Torino, Montego, 
T-Bird, Mark III. In addition, all of 
these cars will have new chassis frames. 
In contrast, few if any of GM's vast 
lineup of models will be restyled for 
1972. The most to look for from GM 
is a minor facelift, which will include 
new grilles and taillights. Chrysler 
plans to change the styling of its full- 
size cars—Plymouth, Dodge, Chrysler, 
and Imperial—but the basic running 
gear will remain much the same as on 
present Chrysler models. 


Coming—synthetic oils 


Engine oils of the future may come 
out of a test tube instead of a hole in 
the ground. High engine temperatures 
encountered in highway driving break 
down even heavy-duty motor oils [see 
“New Super Oils for Your Car," p. 45] 
and future demands for smog-control 
systems will exacerbate the situation. 
So oil experts are now looking to syn- 
thetic oils, those that can be man-made, 
for the answer to problems of high 
temperature. Such oils have been used 
in the aircraft industry for years, but 
their high cost has made them un- 
suitable for use in the motorcar. How- 
ever, additives used in present motor 
oils keep driving prices upward, so 
that now the cost barrier of synthetics 
is not as insurmountable as once 
thought. How soon? Look for them in 
the late "70s. 


Detroit all steamed up 


Steam-engine research continues in 
Detroit despite claims by the auto 
companies that Ње  pollution-free 
power plant cannot compete with the 
internal combustion engine. American 
Motors is now teaming up with Steam 
Engine Systems Corp. to check out a 
steam-powered car for the federal 
government. The companies will use 
the Ambassador for the test bed of a 
100-hp steam engine designed by SES. 
As part of the program, the companies 
will recommend to the government a 
final design for a five-passenger, steam- 
powered automobile. 


GM seeks ultrasophisticated, 
computerized controls 


General Motors is plunging heavily 
into the electronics field for futuristic 
control systems for its automobiles. GM 
has organized an Electronics Control 
System group at its research head- 
quarters to apply aerospace technology 
to automotive mechanisms. The com- 
pany is pulling in its experts from 
Delco Electronics and AC Electronics 
who worked on the Apollo guidance 
and navigational svstems, the automatic 
inertial navigation systems for the 
Boeing 747, and the fire-control system 
for the Armys Main Battle Tank. 
Some of the automotive systems they 
will develop are vehicle stability and 
controls, power-plant transmission, 
safety and security, driver psycho- 
physiology, and vehicle diagnostics. 
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‘Old Gold Filters. The cigarette for independent people: 
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igarette to talk tobacco to me. 
say one thing: flavor. 
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This funny- | 

UD looking 
EN bike skims | 
ES 5 across sand dunes. 
- Rolls over rocks. Fords 
| streams. Splashes in the 
2 — surf. Whips through the 
snow. Smooths out the roughest trails. 


In fact, goes just about дии off 


the road. Even fits in the & 
trunk of your car. And ® 
features all the great things § 
Hondas are famous for. A ` 
peppy four-stroke overhead | ae 

cam engine. The most depend- E ү 
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ms able motorcycle engine built. 
“=A fully automatic clutch 

ee. and dual-range four-speed 
gee | trans that make it a cinch 
M R ES i? to ride. А USDA-approved 
ha -/' SR [рек arrestor/muffler so it's 


UY a parking b гаа for r safety. | 
And a nice low price to fit your EB E 
budget. Everyone in the family will 5 үч? =" 
love riding it. It's more fun than a ® ad E x 
dune buggy, | snowmob ile and trail a жЕ 
= ^ bike all put together. Find c out 

¥ for yourself. Just drop by your 

і у . nearest Honda dealers and ask 
== m = to See the funny-looking bike with 
— wei mi F the big fat tires. Otherwise known 


- — me ‘da The Honda АТС 90. 


All-errain Cycle. кот m Mighty to Mini, Honda has it all. 


n public s oads and highways. For a free color brochur e: Am n Honda Motor Co., Inc., Dept. EI, Box 50, Gardena, Calif. 90247. (c) 1971 AHM. 


Recreation 
Roundup 


... on the go with PS 


By HERBERT SHULDINER 


Condominium campground 


Tired of finding the "filled-up" sign 
when you pull in at a campground? Then 
you might be interested in buying your own 
campsite—a growing practice throughout 
much of the country. 

One new way to do it: Purchase a con- 
dominium lot which makes you a share- 
owner of the park facilities, And when 
youre not using your campsite, the man- 
agement will rent it out for you. 

One pioneer in this new recreational 
field is Venture Out in America, Inc., 107 
Main St. Knoxville, Tenn. 37901, That 
firm recently opened a condominium trailer 
resort on Hutchinson Island, Fla. The 
prices of lots range from about $6,000 up 
to $8,200 for waterfront sites. There is a 
marina with docking facilities and a boat- 
launching ramp. 


Who are the RVs built for? 
Ез: a B. mue 


Recently I attended a symposium at the 
GM proving grounds in Mesa, Ariz., where 
Chevrolet designers and engineers took a 
hard look at present-day RVs and an en- 
thusiastic look into the future, 

Roger L. Crispell, Group Chief Designer 
of GM's Industrial Design Studios main- 
tained that today's RVs try to be all things 
to all men. He proposes that RVs be built 
with more variation to satisfy different 
needs and tastes. 

For instance, RVs could be built for 
multiple purposes. Why carry a big motor 
home around with you for short runs after 
youve parked at a campsite? One GM 
concept would feature a motor home you'd 
slip off the van chassis at your site. Then 
you'd anchor the sleeping quarters, and 
roll off with just the van for side trips or 
shopping jaunts. 

Another design covered a three-part RV 
with a rear section that turns into an ATV 
for off-road use. The front is a highway 
vehicle; the midsection, a camper you 
could park. Still a third idea is the use of 
popout bunks on a Blazer (photo above) to 
permit its conversion into an off-road 
camper rig. 

One area Crispell particularly criticized 
was interior design. He suggests that more 
imagination and the use of modern modu- 
lar design could produce better-looking 
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Stretched vans make sleek new campers 

Xplorer is building self-contained campers on van chassis stretched 32 
inches. The 224 (top) is on a Dodge B-300 van and has a 318-cu.-in. V8 with 
automatic transmission. The 219 below it is on a Ford Econoline chassis and 
has a 302-cu.-in. V8. Both units have pressurized water systems and holding 
tanks, bathroom/showers, and furnaces, The 224 sleeps up to six and the 


219 can sleep up to five persons. 


interiors and more convenience, One dream 
appliance he showed enclosed an entire 
kitchen in a four-by-six-foot module. An- 
other tricky enclosure stored a small re- 
frigerator and electric range in a pod that 
could be removed from an RV and double 
as a dining table. 

Admittedly, such concepts are a little 
ahead of today's run-of-the-mill RVs, but 
the time seems right for RV makers to aim 
their designs in this direction. 


Things to write for 


A new directory, "Camping in the Na- 
tional Park System," is available from the 
Superintendent of Documents, Washing- 
ton, D.C. 20402, for 25 cents. The direc- 
tory (catalog number 129.71:971) lists 
28,000 park campsites. 

What kind of sunglasses do vou need 
for boating, skiing, flying, or other out- 
door sports? Some informative facts in the 
booklet "Sunglasses and Your Eves" will 
answer your questions. You can get a copy 
free from Bausch & Lomb, Dept. 3219, 
Rochester, N.Y. 14602. 

One of the best small guides to boating 
is “Shipshape,” published by $. С. John- 
son and Son. You can have a copy of this 
well-illustrated 74-page booklet by sending 
50 cents to Box SS, Johnson Wax, Racine, 
Wis. 53403. 


Expert advice for the inexperienced. 


camper is contained in a new 10-page 
pamphlet published by the North Ameri- 
can Family Campers Assn. You can get a 
copy by sending 12 cents in stamps, along 


with a self-addressed business-size en- 
velope, to Tips, NAFCA, Box 308, New- 
buryport, Mass. 01950. 


The do-it-yourself outdoorsman 


If you've got to have TV when you're 
off camping, you need some way to pull in 
far-off channels. This is the method Charles 
Smith of Jacksonville, Fla, devised to 
elevate his antenna: three sections of alu- 
minum mast, four self-tapping metal 
screws, and two galvanized mast clamps. 
The bottom section stays put, but the two 
top sections along with the antenna lift 
out when you hit the road. 


Ford’s little Pinto is priced small. But it’s big on value 
апа performance. Pinto averaged over 25 mpg in 
simulated city/suburban driving. 

Pinto calls for only half as many oil changes as 
- VW. One-sixth as many chassis lubes. 
. It has more overall room inside than VW and is 


^. only an inch longer outside. Pinto has high back, 


front bucket seats and a fully synchronized four- 


- . Speed floor shift. Pinto also has a 75 horsepower 


PINTO 


LER S: "i 
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*Suggested retail price. Car shown is equipped with white sidewall tires $29, and accent option $60. Destination charges, dealer preparation charges (if any), state and local taxes are extra. 


Small Bite.. $1919" 


(for so many miles of carefree driving) q 


engine so you merge easily into high speed traffic. 

And Pinto’s wide stance and low silhouette are 
designed for better stability —even in gusty winds. It 
has rack-and-pinion steering (like expensive sports 
cars) for precision handling. 

Pinto.It'satyourFord 
Dealer's now. Along 
with the brand-new 3- 
door Pinto Runabout. 


etter idea for safety: Buckle up. 
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New Ideas | 
from the | 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Б... - 


Monorail balances for wind and load. 
Sliding weights inside car-circling 
suspension rings on this recently 
patented monorail would counter- 
balance cars against sway-producing 
wind, centrifugal force, and uneven 
loads. Maintaining a constant center 
of gravity, the inventor claims, would 
result in a smoother, always-level 
ride and less stress on equipment. 
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Lifters align container. Tapered tracks апа self-aligning Outboard rope lowers ladder. You could reboard a boat 
lugs would center and lock this cargo container on a easily and safely on a rigid fold-up ladder like this. 
truck or trailer, and signal a driver if it shifts. Support- Pivoted in sliding channels, it could be pulled to 
ing jacks on the container would raise it off the rails, boarding position without help from the boat skipper. 
and hold it level during loading or storage. Rails and steps would fold—or lift off—for stowage. 


Yoke keeps paint soft. 
You wouldn't have to 
clean a brush before 
breaking for a meal— 
or even for the night 
—if you had a sup- 
porting yoke like this. 
You'd set the handle 
into the notch and fit 
the adjustable bracket 
into the can so the 
bristles were sub- 
merged. Enclosing can 
and brush in a plastic 
bag would keep them 
from drying out. 


Arms raise diving 
board. Parallel arms 
and a pair of locking 
bars that you could set 
at selected heights 
would allow divers to 
enjoy the different 
challenges of high and 
low boards even if 
your pool has space 
for only one. You'd at- 
= tach it to your regular 
—™ board and, pivoting 
+ with it, the extender 
could be adjusted to 
the height desired. 


The following patents have been issued on these inventions: Monorail sup- brush Yoke—No. 3,406,812 to Carlton W. Henry, Springfield, Ohio. 
port—No. 3,525,306 to Alfred Edel and R. M. Bubic, Montreal, Que., Can.; Copies of pate 

Container rails—No. 3,520,433 to Н. D. Blackburn, Bradenton, Fla.; Board- ^ Patents, W hir on, D. C. 20231, at 50 cents each. To write to an inventor, 
ing ladder—No. 3,464,517 to A. O. Akermanis, Orlando, Fla.; Diving-board if the address above is insufficient, address him (by name and patent num- 
extender—No. 3,517,929 to Harvey W. Sampson Jr., Miami, Fla.; Paint- ber) in care of the Commissioner. 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: "Say, Smokey—" Popular 
Science, 355 Lexington Ave. New York, N.Y. 
10017. Questions cannot be answered by mail. 


My problem is fuel consumption. I have 
a 1970 International] Travelall, 4x4, V8 
345-cube engine, two-barrel Holley carb, 
T-34 transmission (0.83:1 in fifth), 3:73 
differentials and 7:00x15 tires. No matter 
what—on the road or off, high range or 
low, with the trailer, four-wheel drive or 
two—I get a steady 8.9 mpg. Even with 
a big heavy machine like this I should do 
better. The local LH. boys say that ac- 
cording to their Sun machine it's tuned to 
factory specs. Any suggestions? 
Joun J. Ѕмітн, Ely, Nev. 
I'm afraid you're a victim of the emis- 
sions problem. Generally speaking, two 
of the fixes used to control emissions are: 
retarded timing, and enriched fuel mix- 
tures—especially at low rpm. Your ce- 
hicle is heavy, and low-geared, and at 
your altitude your gas mixture is really 
rich with sea-level jets. Leaning out on 
the gas and advancing the timing may 
help—but you'll have to play both by ear 
and eye, watching the plugs, say every 
500 miles, until you are “dialed in.” To 
achieve a gain from low-end timing, 
you'll ruin all the emission-control work, 
which might be illegal. Dual exhausts 
would help—but may upset the factory's 
emission calibrations. І doubt if you 
would find any help in carburetor-brand 
change or pressure regulators. Whatever 
you do you're not going to gain much. 


I use the following procedure to clean 
engines every 10,000 miles: Drain oil 
from cold engine; fil crankcase with 
kerosene; operate engine for five min- 
utes at idling speed; drain kerosene and 
fill crankcase with cheap, clean oil; run 
engine under no-load conditions until it 
reaches operating temperature; drain 
cheap oil and replace oil filter; fill crank- 
case with quality oil, and operate ve- 
hicle as usual. I was recently questioned 
about the practicality of the process, so 
I would value your professional opinion. 

GEORGE R. Moser, Slidell, La. 


I'm sure you run a clean engine. But 
idling five minutes on pure kerosene is 
dangerous for bearings, cams, pistons, and 


lifters. 


Ive spent a lot of money, and still 
Im going out of my mind with a bad 
water leak in a '67 Datsun 1800. Every 
10 miles it loses about a quart. A me- 
chanic said the head gasket was blown, 
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and replaced it. Still loses water. He 
changed the pressure cap without stop- 
ping the loss. Now he says the water 
expands when hot and gets out through 
the overflow tube. It is supposed to do 
that, he tells me. He tried a pressure test 
and claims he found the right pressure 
and no leaks. But I worry; if I drive too 
far without any water fills, the engine 
might be ruined. 

M. MAURER, New Rochelle, N.Y. 


Go to a good radiator shop and have 
the pressure cap tested. Also have the 
engine dye-and-pressure checked for a 
compression leak into the water system. 
If both the pressure cap and the engine 
check out okay, then you are running hot 
—which you did not mention. If you are 
running hot, even a pressure cap that is 
working as it should will lift up and drain 
off the radiator water. Probably you'll 
wind up getting another head gasket—or 
another head. 


I have a '69 Kingswood Estate with 
396-cu.-in. engine,  HydraMatic 400, 
2.56:1 rear axle ratio, 8.55-15 tires, load 
leveler, and added coolant overflow. I'm 
considering purchasing a travel trailer 
weighing about 3,600 pounds, It's a tan- 
dem with four-wheel electric brakes. I 
anticipate no problem with power, but 
would appreciate your opinion on: Wat- 
son trailer dolly, Class-B hitch with sway 
control, as opposed to hitch alone with 
sway control Also, an additional trans- 
mission cooler, or is the one in the radia- 
tor sufficient? 

KENNETH VANDEWATER, 
Smithtown, N.Y. 


I'd like to answer your question gener- 
ally. The rear-end gear ratio you quote is 
too high—you'll have to get into the 
3.30 to 3.50 bracket to tow. So far as the 
dolly or trailer hitch goes, you can't buy 
anything that's too good. Sway is a big 
problem, so the more antisway you can 
build in, the better. Transmission, en- 
gine, and rear axle run very hot in trailer 
pulling, so anything available to counter- 
act this isn't a waste of money. Actually, 
the best devices available are not really 
enough, as I view it. 


I have a 1968 Ford XL with the 302 
V8 engine that requires the timing to be 
set, once when the engine is cold, and 
again when it is warm. Question: Which 


timing is correct—the cold or warm one? 
Or do you compromise and set it be- 
tween the two? 

Jonn Bokasu, Gary, Ind. 


You get the timing procedure better 
from Ford Motor Company current specs 
than any secondary source. Set the timing 
when the engine temperature is normal. 
First, be sure the advance system is 
operating as it should. You may have to 
temper the timing for the fuel you use, as 
well as for local conditions. For example, 
if the fuel used may be a little knock- 
prone, and you carry a heavy load, climb 
steep hills, or pull a trailer, you might 
have to retard a little. 


I'm thinking of buying a Checker auto- 
mobile, and understand a diesel engine is 
offered as one option. Гуе never read of 
the advantages or disadvantages of a 
diesel, except that it gives a slight fuel 
economy. I expect to haul a camping 
trailer. How about air pollution? Why 
aren't they more generally offered to the 
American public? 

SrANLEY Moskwa, Cumberland, R. I. 


A Checker is engineered basically as 
a taxi, and has guts enough for taxi work, 
but possibly not enough to pull a trailer 
at turnpike speeds. So far as air pollution 
is concerned, I don’t think diesels are 
as bad as gasoline burners. They usually 
are good for more miles per dollar, and as 
a rule require less maintenance and last 
longer. Other than those, the diesel has no 
advantages, and it has a few disadvan- 
tages, such as bad odor and more noise. 
Also, few garages can service them, and 
parts are hard to find. They're pretty 
pokey in the acceleration department, too. 


My friend has a 17-ft. Winnebago RV 
on a %-ton Ford chassis with standard 
suspension, and no power brakes, It's 
as stable as a cow on rubber legs. It also 
sways badly from side to side. Before 
he makes a trip to California and Mexico 
with six adults, two kids, and 1,000- 
pound payload, I say he would do well 
to install a transmission cooler, and put 
a sway bar in the rear, if not heavy-duty 
stabilizers front and rear. He just gives 
me the hee-haw. What do you say? 

Craic C. Martin, Akron, Ohio 


I don’t think the driver of that outfit 
is going to come back home very rested 
—if he returns at all. I agree; it sounds 
overloaded, underpowered, and without 
enough beef in the suspension. His mini- 
mum. needs are what you have suggested. 
Specification-wise, some of this RV stuff is 
put together badly. I hope soon they'll 
get some controls on it. 


My Pontiac 1970 Catalina 400 has 
automatic transmission. I am advised by 
one person to put the shift level in 
Neutral at traffic lights; another tells me 
that shifting in and out of Drive will wear 
out the transmission much faster. Can 
you give the straight scoop? 

Вор Powrrr, Silver Spring, Md. 


The best advice I can give you is to 
put the lever in Drive and leave it there 
until you reach your destination or have 
to back up. Continued 
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MOTOR TREND: "We nominate the Chevrolet 
Vega (for the 1971 Car of the Year Award) because 
not only is it a new car, but it represents a number of 
concepts fresh to the American auto industry.” (A note: 
we weren't just nominated — we won. Vega is Motor 
Trend's Car of the Year.) 

“For the money, no other American car can 
deliver more." 

"The base Vega is a magnificent automobile in 
its own right without any options at all." - 

CAR AND DRIVER: "Technically, the Vega has 
the most impressive list of credentials of any American 
small car.” 

"Vega is quick and nimble without the sports 
car harshness most American sedan buyers find 
objectionable.'' 

^. ..a car for all occasions.” 


CAR LIFE: "The motoring press took an 850-mile 
trip in three Vegas and three competitors. The Vegas 
won. The most impressive part of the trip was the 
phenomenal cornering power of the three Vegas." 

MECHANIX ILLUSTRATED: "The roadability and 
handling (of the Vegas) on the GM sports-type car 
course was excellent, quick and sure. The vinyl-covered 
bucket seats were extremely comfortable. These cars 
are easy to get in and out of due to their large doors.” 


ROAD TEST: "Chevy pulled out the stops on 
this one. Aluminum ohc engines, four body styles, 
high-style options put it in a class by itself....The Vega 
is innovative without being complex." 

ROAD & TRACK: "The best-handling passenger 


car ever built in America.” 


GARY SPEDOSKE: “TIl take one of each." 


CHEVROLET 


Prepare 


to meet 
the maker. 


In North Carolina you can meet all sorts 


of makers. 


Cigarette makers and desalinized 
water makers. Clam canners and pickle pack- 
ers. You can observe a satellite tracking station 


and tour a sulphur mine. 


North Carolina is bustling with people at 
work. If youre a work-watcher you might like 
North Carolina's Industrial Plant Tours directory. 
It's free. It gives the vital statistics— what to see, 
whom to see, when—for watching North Carolina 


at work. 


TET UAR EE RU ыыт О НИНЕ DNI A EE A 


State Travel & Promotion 


Dept. PS 
Raleigh, N.C. 27611 


l'm interested in seeing North Carolinians at work and would 
like a copy of your Industrial Plant Tours booklet. 


| also want material on 


NAME ——_ 
STREET 
TOWN 


— STATE 


4 | шы 


NORTH CAROLINA 


——————— 


midland sports 


NAME 
STREET ADDRESS 


CITY, STATE, ZIP 


7733 Gross Point Road e Skokie, IIl, 60076 
Please send me your sporting goods catalog. 


FREE CATALOG! 
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MAKE THE LAW 
“SERVE” YOU 


Knowing the law can be the difference be- 
tween success and failure in business. The 
Blackstone School of Law offers a program 
of reading assignments planned to famil- 
iarize adults with the law, 


NOT A CORRESPONDENCE COURSE 


No Formal Educational Credits Are Required 


Schedule Your Program to Suit Your Needs 
Write for FREE BOOKLET, “The People vs. 
You." Gives complete information on the 
program. 


NO SALESMAN WILL CALL 


BLACKSTONE SCHOOL OF LAW bent. 124 


307 N. Michigan Avenue, Chicago, Illinois 60601 


"Say, Smokey—" 
[Continued] 


I have done minor automotive repairs 
(replaced mufflers, timed a six, and so 
on), and Im considering replacing the 
coil springs in our 1965 Chevy Bel Air 
wagon with leaf springs. Coil springs that 
increase resistance with load are available 
for this car, but, I figure, expensive and 
difficult to install. Leaf springs should 
increase the load capacity without too 
much trouble and expense, and add much 
to the firmness, cornering, and road 
handling of our wagon. What do vou 
think of the idea? 

GORDON GRIMES, Pittsburgh, Pa. 


Please dont try it. It's going to take 
a lot of work, be pretty expensive, and 
the car may wind up dangerous to drive. 
Chassis suspension didn't appear to be too 
good back in the mid-sixties, есеп when 
done by experts. Га hate to guess how 
you might wind up doing it yourself, A 
coil spring works well when it is installed 
right. The best-handling race cars in the 
world ride on four-coil spring suspensions. 
The problem in this job is that if you 
raise the rear spring rate greatly, you must 
do the same in the front. Otherwise, you'll 
create an oversteer situation. 


Im thinking about getting a used 
Willys Jeep, or similar vehicle with four- 
wheel drive and two-speed transfer case, 
to use for hunting and as an all-purpose 
vehicle. The main drawback is that I 
know of no cab available for it. Do vou 
know of any way to build one, strong and 
solid enough to install on a Jeep? Also, 
how about installing a big six, such as a 
Chevy 292, or small V8? 

С. E. MUELLER, Taylor Ridge, Ill. 


With all the improvements you want, 1 
suggest you forget the stripped utility ve- 
hicles. Look for one, such as Interna- 
tional's Scout, that can give you everything 
you want right off the shelf. The utility 
Jeep is a good little vehicle, but by the 
time you do everything to it you plan, 
youll have a fortune invested. 


If an engine holding five quarts of 
oil with a recommended change period 
of 3,000 miles consumes a quart every 
500 miles, can the change period be 
lengthened—say to 4,000 miles—on the 
assumption that the oil is already being 
“changed” bv the frequent additions? 
Also, what has been your experience with 
additive products for a 93,000-mile V8 
with the consumption characteristics I've 
mentioned? 

Dick WEGNER, Corona, Calif. 


I am not a member of the “stretch- 
the-oil-change" club. I have read about, 
heard of, and seen all kinds of demon- 
strations and data to support stretching 
oil changes, But years of observation have 
convinced me that the man who changes 
oil more often will have a car that runs 
better, longer, and cheaper. I have seen 
additives definitely slow down oil-burning 
for a short period, with what I call a 
hydraulic seal, But that doesn’t fix any- 
thing, and if you intend to keep the car, 
you still have to replace the worn parts. 


— —— i. ъ _ 


3 T йй 
PM uu 


‘| 
М, 


XN 


3 


[S = 
^ а z La 
= + { th 4 À 15 RY ë A = 2 
ыл n л т, = poe DF 


- Ej 
"o 2 


k - wr 


А 1971 Johnson will be there. -| 


Because our ''fishing" outboards last 
so long some of our loyal customers 
only buy a new one after 20 years. Long 
life dependability is one reason why 
Johnson has, for years, been the larg- 
est selling outboard in the world. 

We offer six "fishing" outboards for 
1971 — 2 through 25-hp. If you want 
speed and a full F-N-R gearshift, look 
at our 6, 97, 20 and 25-hp motors. Our 
25 can even be used for water skiing. 
Our 9% can move a fishing boat at 20 
mph. But all of them throttle back and 
troll quietly, like a fat turtle on a hot 
day. Our Sea-Horse 2 and 4-hp mod- 
els are smaller packages that perform 


with quick agility, including 360? steer- 
ing. Weedless or semi-weedless props 
are available for all models. 

Although compact enough to put in 
your car trunk, each of these motors 
offers all the ingenuity of our top-of- 
the-line 125-hp V — such as corrosion 
proofing inside and out, thermostatic 
cooling, shock-absorbing prop and vi- 
bration and sound isolation. 

see our “fishing” dependables at 
your Johnson dealer. If you're after big- 
ger fish, look at our 40, 50, 60, 85, 100 
or 125-hp Sea-Horse models. Or write 
for a free catalog. Johnson Motors, 
Waukegan, Ill. 60085, Dept. PS-671. 


ai { FIRST IN DEPENDABILITY 


Division Outboard Marine Corporation — makers of OMC Stern Drives 
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Upper class of domestic compacts is represented by (front to rear) Mercury 
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Comet, Pontiac Ventura Il, and the Dodge 


Exe S IMS à "Жут Bes --—À SS 


Top-Line Compacts: 
The Surprising Differences 


These three coupes look as 
if they have a lot in common? 
Performance and behavior 
couldn't be more different 


By JAN P. NORBYE 
PS Automotive Editor 


and JIM DUNNE 
PS Detroit Editor 


PHOTOS BY DAVE HOUSER 


When Pontiac comes out with a 
compact car, its big news. Pontiac 
hasn't had a compact since the fall of 
1963, when the Tempest grew up and 
became an intermediate. And the deal- 
ers have been clamoring for one for a 
couple of vears, Now General Motors 
has answered their pravers bv giving 
Pontiac its own version of the Chevv 
Nova, labeled Ventura П. But can it 
be sold as a "pure" Pontiac? No. 
Ventura П is not built in Pontiac’s 
factories. It comes off the same Willow 
Run assembly line as the Chevv Nova. 
It does not have a Pontiac engine, It is 
Chevrolet-engineered, through and 


through, no matter how you look at it. 
Pontiac claims 0.8 cubic foot more 
trunk space than Chevy, and admits 0.2 
inches less ground clearance, but we 
could find no differences in trunk size 
or shape, or in the exhaust svstem— 
lowest point on the car. The Pontiac's 
track is no wider, and suspension and 
springing are identical. The only differ- 
ence is in the steering linkage, giving 
2.3 turns lock to lock, against Nova's 
3.1. But the variable-ratio power-steer- 

ing gear is the same on both, 
However, the Ventura П has its own 
nose, which adds 5.1 inches to the front 
Continued 


Their garden"? Just a 
window: box on a city street. 
But theyre choosy. They 
want it splashed with color, 
All year round. 
Theircigarette? Viceroy. 
" 5 They wont settle for less. 
ا‎ Its a matter of taste. 


= — ГЕНОТ 


Viceroy gives you all the taste, all the tine. 


@) 1970, BROWN А WILLIAMSON TOBACCO CORF. 
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King Size, 17 mg. tar," 1.2 mg. nicotine; Long Size, 19 mg. “tar,” 1.4 mg. nicotine av, per cigarette, FIC Report Nov. 7D. 


m = ucc od ws 
Sending unit for brake-pedal pressure 
(top) is installed, with gauge resting on 
transmission tunnel. Below, fifth wheel 
(to measure true speed) is attached. 


overhang (and overall length). And, of 
course, it has Pontiac's elegant vinyl- 
covered steering wheel—a small but 
important bonus. 

The Ventura II comes in two- and 
four-door models. The base engine is a 
950-cubic-inch six, and there's but one 
option: a 307-cubic-inch V8, We chose 
to test a two-door coupe with V8, auto- 
matic transmission, power disk brakes, 
and power steering. 

We confronted this car with its 
immediate competition: the Mercury 
Comet and the Dodge Demon. The 
Comet is Mercury's version of the Ford 
Maverick, with its own grille and tail- 
light assembly. The Demon is a popu- 
lar series in the Dodge Dart line. 

The Ventura ll—for engineering. 
When comparing these cars, the most 
striking feature of the Ventura is its 
integrated design. It's not just a hopeful 
combination of off-the-shelf parts, but a 
thoroughly engineered vehicle. Its be- 
havior and performance, and its appear- 
ance, bear witness to this fact. The 
interior is well finished, and there's a 
truly practical rear seat. The V8 engine 
is set well back in the chassis, and the 
car has no weight-distribution problems. 

But it was not without its disappoint- 
ments. Acceleration was not up to ex- 
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Brake test: Mercury Comet’s drum brakes did not fade, but rear locking was severe. 
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pectations, and fuel economy was far 
worse than expected. Its roadholding, 
on the other hand, was flawless, The 
car is very well balanced, with moder- 
ate understeer and an extremely well- 
mannered rear axle, 

Ride comfort approaches that of full- 
size cars; resistance to crosswinds is 
better than in many heavier cars. Wide, 
belted tires are standard, and help ex- 
plain the superior handling precision. 
The quick power steering makes city or 
mountain driving a breeze, and makes 
the Ford and the Chrysler units seem 
obsolete. 

The Pontiac proved to be the quiet- 
est, with substantially less mechanical 
and road noise than its rivals. And for 
wind noise, its in a class of its own, 
well below the others. 

The brakes are extremely effective 
under normal conditions, but they're 
not immune to fade. Even when over- 
heated, however, they give short stop- 
ping distances if the driver has strong 
enough leg muscles. Recovery from 
fade is almost immediate. The brakes 
are so well balanced that rear-wheel 
locking never threatened (we never 
lock the front wheels, but modulate 
pedal pressure for maximum effect, 
short of locking). 

Points to note: Roll-down windows 
that open all the way (the other cars 
have push-out rear windows). Cowl 
vents on both sides. Foot-operated park- 
ing brake. Antenna buried in wind- 
shield. Six-inch-wide blind spot at left 
edge of windshield, caused by unwiped 
glass and thick A post. Plugs change- 
able fairly easily, but coil and distribu- 


tor back by firewall. 


The Comet—responsive, but... 
The strong torque from the Ford V8 in 
this light car makes it a responsive per- 
former, but the resulting weight distri- 
bution has caused some serious han- 
dling problems. The front wheels carry 
58 percent of the weight—which would 
be more than normal even for a front- 
wheel-drive car. The rear wheels are 
lightly loaded, with only 42 percent of 
the weight, 

The car is manageable in the dry, 
although wheelspin occurs with alarm- 
ing frequency even on easy starts from 
standstill. But in the wet, the V8 Comet 
is unsafe on winding roads at speeds 
low enough to leave the other cars a 
wide margin of controllability. 

If, on a rainy day, you entered a 
curve at a speed above the Comet's 
safe limit, the front end could wash 
out, and you could end up on the left, 
or in a ditch. If the front tires did bite, 
the rear end might break away and 
you'd find yourself going sideways. Our 
test car had unbelted four-ply-rating, 
narrow-profile tires that accentuated the 
problems. The power steering is slow, 
but completely free from pump catch. 

Continued 


You can overload your pickup and it will 
move. But for every pound of overload, you 
pay in tire mileage. Make it a habit and you're 
in trouble. 

Next time you buy tires, ask your Firestone 
man to match your tires to your load. Look be- 
yond the tread, as important as it is, and find 
out how the tire is built. 

For example, these two Firestone truck 
tires have Triple-Strength Construction: that's 
the special way we anchor the tread to the 
body, strengthen the sidewalls and insulate 
every cord. 

The Transport 110 is one of the best all- 
wheel tires a pickup owner can buy. With its 
rugged nylon cord body and Sup-R-Tuf® rub- 
ber in sidewalls and tread, this is a tire proved 
by billions of miles of service. 

For drive wheels, the famous Town & 
Country? truck tire combines quiet running at 
highway speeds with the ability to pull you 


Just because you сап fititin, 
doesn't mean your tires should carry it. 


through mud and snow where the going is 
really rough. Pinned for studding. 

See your Firestone Dealer or Store. Be- 
cause we think you ought to have Triple: 
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Lane change, Ventura: fastest and best 
balanced, with initial understeer, very 
quick and responsive variable-ratio steer- 


Lane change, Demon: slowest of the 
three, despite low and predictable under- 
steer. The problem was excessive slip 


Lane change, Comet: second best, with 


excessive understeer due mainly to 
strong forward bias in weight distribu- 
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One-gallon fuel-consumption test tank 
is installed by Steve, the mechanic, on 
Comet. It feeds directly into fuel pump. 
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fairly even weight distribution. Above: 
car in same spot, seen from ground level. 
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angles оп the rear tires under high side 
forces, bringing the car into an over- 
in the final stage. 


steering attitude 


Lam 


"dd 


tion. Rear end trails obediently up to a 
point, then threatens to break loose very 
suddenly. Its tires have poor sidebite. 


At top right, tank is shown on Pontiac. 
Three-decimal odometer (above) hooked 
to fifth wheel gives accurate readings. 


You can't get disk brakes or power 
brakes for the Comet, but the finned 
drums proved exceptionally fade-resis- 
tant, and the lack of power-assist was 
never a problem. The only problem was 
premature rear-wheel locking, threaten- 
ing to pull the car sideways. 

Points to note: Poor rear view be- 
cause of small rear window and wide 
C posts, Rear-seat head room at or 
below minimum for comfort. Lack of 
glove box. Front seat of low-quality 
construction. (padding is so thin you 
feel the hardware in your back). Ride 
firm and comfortable, but body roll 
sometimes objectionable. Noise levels 
highest of the three cars. V8 engine 
crammed in under hood. Plug change 
hard because spring towers crowd the 
heads on both sides. 

Dodge Demon—for acceleration. 
Chrysler has had vears of experience 
with V8s in Valiants and Darts, and 
the current Chrysler compacts were 
designed with V8 power and weight in 
mind. The Demon, as a result, is a 
well-balanced light car of surprising 
performance and laudable fuel economy. 

Handling is very good in normal driv- 
ing, but in an emergency maneuver, the 
transition from understeer to oversteer 
can be tricky. The car has some prob- 
lems with stability in crosswinds. Chrys- 
lers power steering suffers from pump 
catch on rapid reversals, and in general 
doesn't give enough road feel. 

The Demon was slowest in the 
slalom—a sharp swerve that indicates 
the car's ability to evade a sudden ob- 
struction by steering around it. This 
test also tells you how easy it is to 

Continued 
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Pontiac trunk holds 14.6 cubic feet of 
luggage (despite big tire), and liftover 
height is 27.6 inches—about average. 
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Demon trunk is huge (15.6 cubic feet) 
and has a highly practical shape and 
general arrangement. Liftover: 29.5 in. 


Stanley's new Strip-Driver™ 
is a lot more than just a 
good electrician's screw- 
driver. Feed electrical wire 
through that top hole... 


press it against a surface, and 
Stanley's new Strip-Driver 
cuts it clean. But, wait a min- 
ute, it strips wire, too! 


Use the lower hole. Dial the 
wire gauge selector anywhere 
from 12 to 22... and zip! 
you've done another job... 


stripped it down to the 
copper wire. The Strip- 
Driver, with safety handle, 
about $4.49 


STANLEY 


—— 


helps you do things right 


drive the car on mountain roads with 
very tight curves, and how fast it can 
negotiate such roads. You may never 
attempt any maneuvers as severe, but 
the speeds recorded in this test are stil] 
important to you as an index of the 
car's low-speed maneuverability. A high 
figure also means that the car is easier 
to handle in citv traffic, and therefore 
reduces driver fatigue. 

Points to note: Wiper-switch access 
blocked by steering wheel and trans- 
mission selector. Fresh-air vent on right 


Viewed from the front, the compacts look 
like this (top to bottom): Pontiac Ven- 
tura Il, Dodge Demon, Mercury Comet. 


NOISE-LEVEL TESTS 


We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 
two points is perceptible to a driver; 
five points make enormous difference. 
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Dodge Mercury Pontiac 


30 mph 
smooth 
road 


60 mph 
smooth 
road 


, 30 mph 
j rough 


road 
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side only. Seats low, but not critically 
so, even for short drivers. Glove box 
small but of practical shape. Parking 
brake operated by an umbrella-tvpe 
handle under the dash. Spark plugs on 
left side poorlv placed for removal. 
Coil and distributor placed aft of air 
cleaner, back bv the firewall. 
Conclusions: 

Dunne: Yl take the Pontiac. Im 


struck by its high quality and unity of 
design. You get the idea that this car 
was built with one prime purpose in 
mind: all-around transportation at a 
reasonable price. 

Norbye: Ventura II has my vote, too. 
I feel at ease in this car, mainly be- 
cause of its balanced handling, the 
quick and sure steering, and the quiet, 


stable ride. 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to stop 
from 60 mph without wheel locking. 
Test is first made with cool brakes, then 
repeated after 10 warmup stops from 
60 at one-minute intervals with O.5g 
deceleration. First test shows braking 
capacity, balance; the second, fade. 
Excessive pedal pressure indicates fade. 
Excessive distance indicates fade, in- 
cipient or partial locking, or combina- 
tion of both. 


Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
from standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation, Cars with automat- 
ic transmission are tested in DRIVE. 


Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


DIMENSIONS (inches) 

Al Ground clearance — 
A2 Front leg room (max.) . 
A3 Front head room 
A4 Rear head room ...... 36 
А5 Rear leg room (min.) .. 29. 
A6 Wheelbase 1 


Dodge Demon 
4.8 , 
41.6 
37 


B2 Length 
B3 Front track .......... 
B4 Rear track .......... 
B5 Front hip room 
B6 Rear hip room 
SPECIFICATIONS 

Engine type ............ 
Displacement (cc) 
Displacement (cu. in.) ....318 


я 8s" EB "E 


Compression ratio ....... вел. 
Carburetion ............. 
Нр (gross) @ rpm ....... 230 & re 400 
Torque (gross) @ rpm 
(ЇБ5.-Н.) .............. 320 © 2,000 
Transmission MU piece a aaa ala TorqueFlite 
Axle ratio ........ „а эе е «Ж, О;1 
Tires _.......... —" Soy gar Polyglas 
Tire size ......... oneness DZG-14 
Turning diameter ..... e.: 37.7 f 
Turns, lock to lock ...... EU 
Brakes ........... — power: disk/drum 
Fus] Tank сар. 17 gal. 
Trunk room ............. 15.9 cu. ft. 
Curb weight . ........ . 3,104 Ibs. 


TEST RESULTS 
Acceleration 0-60 mph ... 
Acceleration 0-80 mph ....20.4 
Acceleration 25-70 mph ... 
Braking 60-0 mph (cold) .. 
Pedal pressure 4 


Race ee oe 


Braking 60-0 mph (hot) ... 15 

Pedal pressure ........ 200 Ibs. 
Max. speed—lane change 49.9 mph 
Max. speed—slalom 23.3 mph 


Gas mileage (constant 45 
MØRE асаалаа AE 18.112 mpg 

Price (basic) ... ... $2,469 

Price (as tested) . 


Mercury Comet Pontiac Ventura ll 


6.1 4.9 

41.3 41.0 

37.6 37.6 

36.1 36.6 

31.8 32.6 
103.0 111.0 

53 52.5 

70.6 72.4 
181.7 194.5 

56.5 59.0 

56.5 58.9 

53.7 56.3 

46.1 55.3 
OHV V8 OHV V8 
4,950 5,033 
302 307 
9.0:1 8.5:1 
One 2-661 One 2-661 
210 @ 4,600 200 @ 4,600 
296 @ 2,600 300 @ 2,400 


Cruise-O-Matic Turbo-HydraMatic 
2.56:1 


2.79:1 .56: 
Uniroyal Laredo Goodyear Polyglas 
E78-14 


6.45-14 
36.9 ft. 41.4 ft. 
3.7 2.3 
drum/drum power: disk/drum 
15 gal. 16 gal. 
9.5 cu. ft. 14.6 cu. ft. 
2,970 Ibs. 3,221 Ibs. 
10.55 sec. 12.5 sec. 
19.6 sec. 23.7 sec. 
11.55 sec. 14.3 sec. 
135 ft. 7 in 128 ft. 5 in. 
125 Ibs. 37 Ibs. _ 
154 ft. 3 in. 157 ft. 1 in. 
100 Ibs. 200+ Ibs. 
53 mph 54.5 mph 
26.8 mph 26.4 mph 
17.800 mpg 14.353 mpg 
2,380 Р 
$2,858 $3,081 


A Swingline 

staple gun gets 
the tougn | 
jobs 


done... easily! 


ا 
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A Sturdy Mini 
for the Trail 


A. old hand at making motorcvcles, Suzuki has now 
jumped into the minibike field with a machine they've 
tagged the Trailhopper. It looked so interesting to me that 
I grabbed one for a test jaunt up into a national forest near 
my home. 
The Trailhopper’s power package is a 40cc two-stroke 
engine, with an excellent three-speed automatic transmis- 
. sion. It uses an automatic lubricating system, eliminating 
the fuss of mixing gas and oil, and there is a complete 
electrical system (including lights fore and aft). The Trail- 
hopper comes equipped with a speedometer and an 

odometer; you'll always know just how fast and how far 
you ve been traveling. 

Youll find that the frame is plenty rugged and fully 
suspended, with shock absorbers in the rear. My only com- 
plaint is that the front end tends to bottom out when 
traversing rough terrain. 

For storage or for transporting, the handlebars fold or 

come off entirely, and the front wheel is removable, too. 
The Trailhopper weighs in at a trifle more than 130 pounds. 
You can push it to a top speed of about 35 mph. It’s not the 
first minibike to come along, But it’s one of the better A Swingline Staple Gun goes into action quickly and 
ones.,—Jim Davis | easily—applying fabric to a wall...installing carpeting 
...laying weather stripping—hundreds of other uses! 
The Model 800X Heavy-Duty chrome-plated tacker 
takes 5 staple sizes, from 4" to *4,"—plus special 
Loktile® staples for ceiling tile installation. Exclusive 
POWER DOT provides super power drive for those 
extra-hard surfaces. Built-in staple extractor too! All for 
$10.50. Also available: Model 800, same as above. but 
in red, $9.95. Model 101 Tacker takes '4" and 5/ ," 
staples. Only $6.95. 


FREE: Send for booklet: TIPS ON TACKING. 
Dept. PS-6 


The only manufacturer of tackers, glue guns and riveters... 
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Тгайнарраге s seat is азу ни Епріпе —— is quem 

justed. Just unscrew a plastic bigger than an ice cube, but 

knob, pull it out, and move the 4Occ Trailhopper develops РД 

the seat up or down. a top speed of about 35 mph. 3200 Skillman Avenue, Long Island City, N.Y. 11101 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Radioactive decay inconstant? 


New evidence has cast doubt on one 
of the most basic ideas of nuclear physics 
—that radioactive substances decay at 
known rates that are unaffected by ex- 
ternal conditions. Dr. John L. Anderson, a 
chemist, has reported experimental results 
with radioactive carbon-14 that “just do 
not fit the accepted theory.” The data, he 
said, were checked independently in tests 
at the Atomic Energy Commission. 

If sustained, Dr. Anderson’s results 
could overturn much of what is hallowed 
in modern physics, and also confound ac- 
cepted radioactive dating methods. In the 
words of Nobel Prize winner Willard F, 
Libby, "Its a real bag of worms,” 


What is the square root of two? 


Dr. Jacques Dutka, a researcher at 
Columbia University, has given us the 
answer to the above question—at con- 
siderable length. In fact, he has calculated 
it to one million decimal places, by far 
the longest such computation ever made. 
The result of the two-year project— 
recommended reading for insomniacs—is 
a computer printout of 200 pages of 5,000 
digits each. It begins 1.4142135623730950- 
4880168872 , . , You can check the com- 
puters work simply by multiplying the 
million-digit number by itself. 


Apollo astronauts' helmets found riddled by cosmic rays 


Future astronauts who go on space jaunts lasting years will need better 


shielding from cosmic rays, some of which can now pass completely 
through a spacecraft. This warning was sounded bv scientists from the 
General Electric Research and Development Center and the University of 
California at Berkeley, who analyzed the tracks left by cosmic rays in one 
plastic helmet worn during Apollo 8 mission (left) and all three from 
Apollo 12. From greatly enlarged silicone-rubber replicas of the tracks 
(photos at right), they learned that the cosmic rays were nuclei of such 
heavy atoms as iron. They concluded that—without extra shielding—an 
astronaut on a two-year trip might suffer irreversible damage to the eyes, 


brain, and nervous system, 


A way to get round the bends 


The Navy may he on the track of a 
drug that could prevent the bends that 
divers get. Under Naval contract, Dr. С, 
Chryssanthou, of Beth Isracl Medical Cen- 
ter in New York, is using an experimental 
drug called PPCH on mice before exposing 
them to high atmospheric pressure. When 
the animals are subjected to a fast de- 
compression, they don't contract the bends, 


Helium-filled bubbles make wind-tunnel patterns visible 


One of the most vexing problems of aerodynamic research—the visualiza- 


tion of airflow patterns in wind tunnels—appears to have been solved 
with an experimental technique devised by Sage Action, Inc., for the Office 
of Naval Research, Smoke has been used until now, but it mixes and drifts 
too fast to give an accurate picture of such complex patterns as the vortex 
from an airplane wingtip. Sage injects tiny helium-filled soap-like bubbles, 
generated at the rate of 15,000 per minute, into the tunnel. The bubbles 


are highlighted by a narrow-beam, high-intensity lamp to outline the air- 


streams, as in this photo of airflow past an aircraft wing. 
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PPCH counteracts the constriction of 
blood vessels, which is a key factor in 
producing the gas bubbles that cause the 
intensely painful disease, 


Tilt! Tilt! Tilt! 

Would you like to measure the tide in 
a teacup? You can, with a new level sensor 
invented by Siegfried Hansen, a senior 
scientist at Hughes Research Laboratories. 
The three-inch-diameter bubble sensor can 
respond to tilt angles as little as one part 
іп a billion, considerably less than the 
actual tidal pull of the sun on tea in a 
teacup. A version with a six-inch-diameter 
sensor is being used on the floor of a 
Colorado mine to measure movements of 
the Rocky Mountains caused by snow 
loads, tidal pulls, and seismic activity, and 
a still larger version can support and 
level tons of equipment. 

Unlike the bubble in conventional con- 
vex levels, the Hughes sensor moves under 
an optically flat surface. Its speed, sensed 
electrically, measures the tilt angle. 


Getting rid of those old tires 
Millions of worn-out tires are discarded 
annually, to form unsightly towers or to be 
burned in noxious fires. Now Firestone 
Tire & Rubber Co. has announced that 
their pilot destructive-distillation plant 
shows promise of solving the problem of 
old tires by reevcling them. According to 
Stanley T, Wepsic, Firestone's director of 
Continued 


200 miles from a telephone. No neckties. 
No razors. No noise. Just peace and 

quiet. It's great. The time and place to relax. 
When the quietly milder taste 

of a Raleigh really makes it. 


Spend a milder moment with Raleigh. 
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i mE Coupons, too. The valuable extra 
CEP. {/ | on Raleigh Filter Kings and Filter Longs. 
| - = Free Gift Catalog. Write Box 12, Louisville, Ку. 40201 
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BROWN & WILLIAMSON TOBACCO CORP, Filter Kings, 17 mg. "tar," 1.2 mg. nicotine; Longs, 18 mg. "tar," 1.2 mg. nicotine, av. per cigarette, ЕТС Report Nov, ' 70 
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If she’s old enough 
to smoke, give hera 
shot of Red Label. 
Even acar that’s had loving care 
is going to start burning oil 
sometime. Which is why we put 
loving care into the formula 
for CD-2 Red Label. 

It’s designed specifically to 
cushion worn parts and hold 
back further wear. 

Use it regularly and one of 
these days you'll have a Classic” 
on your hands. 

And you'll have saved a lot 


of money on oil and repairs 
in the meantime. 
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Science Newsfront 
[Continued] 


engineering, the process looks like а prac- 
tical way to extract hydrocarbons and car- 
bon black from the discards and feed 
them back into the tire-production cycle. 

In this process, scrap tires are fed con- 
tinuously into a thermal reactor, yielding: 
char, a material capable of being treated 
for reuse in tire rubber to give it more 
strength; oils, some of which could be con- 
verted to carbon black or used as a fuel; 
and gas, which can be used to refuel the 
reclamation process. One result of the 
technique, if it does prove economically 
feasible, would be to cut down the con- 
sumption of increasingly scarce petroleum. 

But what about transporting the dis- 
carded tires to the processing plant? 
Shipping costs have been prohibitive, 
mainly because of the huge volume the 
tires occupy. Now Prof. Norman R. 
Braton, of the University of Wisconsin, 
thinks he has the answer. He knew that 
attempts to compact tires failed because 
of their resilience, so he decided to freeze 
and pulverize them instead. Tires freeze 
at about —80 degrees F; grinding them 
then reduces volume 25 times. 


Multicolor mapping made easy 

An experimental digital system devel- 
oped by IBM for the Army can reduce 
the generation time for color maps from 
months to as little as a day. The system, 
being checked here by Dr. P. June Min, 
consists of an optical scanner/plotter, a 
computer, and a display unit to produce 
separation negatives for multicolor maps. 

First, the system converts colored- 
pencil line drawings into binary code; a 
small drawing may be coded as 100 mil- 
lion binary "bits" of information. After 


the drawing is scanned, computer pro- 
grams store the image in compact form. 
Next, the computer, acting as an engraver, 
assembles an image composed of micro- 
scopic spots, as commanded by the stored 
colored-pencil codes. Film transparencies 
of the spot patterns are created on the 
optical scanner/plotter, and these are used 
to make plates for the color-printing 
presses. 


Fr 


PERSONAL-USE REPORT 


New Drafter 


Turns Flat Plans into 3-D 


l; you're like me and can do a pass- 
able job of laying out flat views of a 
project, but aren't so hot at making ac- 
curate 3-D drawings, you'll be in- 
terested in a new instrument I tried. 
It's a clever, precision-molded Lexan- 
plastic device called the Isometric 
Drafter. 

To make 3-D illustrations of an 
idea, project, or invention with the 
device, you need tracing paper, mask- 
ing tape, a pencil, and three or more 
flat views of the desired object drawn 
to the same scale. A pro can attach 
the instrument to a drafting machine 
with a bracket. 

The Isometric Drafter enables you 
to make slanted views of the flat view. 
These are cut out with scissors and 
taped together as a triaxis—120-degree 
segments of a circle whose center cor- 
responds to the corner of a 3-D view. 

In the final drawing from the tape- 
up, common sense and some freehand 
touches are needed. Some features 


would not be seen. Lines would van- 
ish. Wheels of a truck, for example, 
must be fudged in to look real. A 
fourth isometric, the rear-end view, is 
helpful to show the rounding neces- 
sary to make a truck tank look right 
in 3-D. 

Circles become ellipses, which you 
define as a series of dots for later free- 
handing or filling with an ellipse or 
curved template. Irregular lines are 
handled similarly. 

Instructions stress that practice 
leads to speed and skill. Depending 
on the shape and the flat views you 
make, it’s possible to flop tracings to 
make opposite-slanting geometrics for 
different views, cutaways, etc. 

After you have become familiar 
with the instrument, it can be used to 
make accurate 3-D views from a single 
flat view—as long as certain key di- 
mensions are provided. The instruc- 
tion book, for example, tells you how 
to convert the front view of an air- 
plane’s nose section into 
a series of isometric 
views. 

The Isometric Drafter 
is available from draft- 
ing-supply dealers or 
direct from the manufac- 
turer—Technology Trans- 
fer Corp., 1687 Washing- 
ton Rd., Pittsburgh, Pa. 
15228. List price is 
$49.95.—Phil McCafferty 


Tracing paper is taped to 
drafter section that slides 
horizontally. Plotter sec- 
tion slides vertically and is 
used to draw horizontal 
lines. It provides a plotting 
edge angled at 30°. As you 
move plotter up and down 
to draw horizontal lines, its 
motion shifts (along a rail) 
the section on which paper 
is taped. Lines are traced 
exactly from original, but 
the drafter displaces the 
paper to provide the correct 
slant. A trapezoid included 
helps draw vertical lines 
(top photo). Lower photo 
shows U-shaped part in flat- 
view drawing, isometric 
tape-up, and 3-D view. 
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EQUIPMENT 
OPERATOR 


Train your way to high pay in Lai boomi 
construction industry! Learn the skills you pur 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 
ing grounds in North Carolina, a million dol. 
lars worth of school-owned  diesel-engined 
machines, experienced instructors, full 220. 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
1s a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Ad. 
visory and Counseling Director on staff. Ac- 
credited for VA benefits. For men ages 17 and 
up. Train Now—Pay Later plan ... other pay- 
ment plans also available. W'rite TODAY for 
FREE catalog and FREE copy of school news- 
paper reporting news of National School 
graduates. Accredited member National Asso- 
ciation Trade and Technical. Schools. 

| NATIONAL SCHOOL Phone 704.392.1359 | 
OF HEAVY EQUIPMENT OPERATION, Dept. A-52 


| 
0. Box 8529, Moores Chapel Road, Charlotte, | 


‚ 28201. 


ia send me FREE illustrated school catalog and i 
complete information, 1 understand there's по | 
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| 
| obligation. 
| 
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FREE 


i Motor Home Buyer's Kit 


s What you should know about motor 
homes before you buy. 


e Color catalog and floor plans of 
America's finest new motor 
home. 


e Insurance information. 

e Rental information. 

e Independent test report on 
Krager motor homes. 


. Send for FREE 
Motor Home Buyer's Kit 


ИЛЕ ج‎ — 
PHONE 


(AREA CODE) 


(HOME NUMUER) 


DÜRESS 


STATE 


K RAGER 


Krager Central, 650 West 92nd St. 
Minneapolis, Minn, 55420 © 612/884-8149 
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Coleman 
Sport Bikes 


Just kick the starter and you’re 
off on a rollicking ride over trails, 
dunes and countryside far from 
pavement. Don’t worry about 
bumps and jumps. Coleman trail 
bikes are built to take ‘em in 
stride. And you keep your seat 
all the while. 


The 2.4 and 5.3 h.p. Coleman 
Sport Trail Bikes are rugged, com- 
pact cycles that belong in the 
great outdoors. Made to Coleman’s 
exacting standards, each has fea- 
tures unmatched in similar vehi- 
cles. Like famous German Sachs 
engines, front and rear suspen- 
sion, tubular steel frame, sealbeam 
headlights and Coleman styling 
and design. Permanently attached 
tool kit at no extra price. 


For family fun in the great out- 
doors, see the Coleman Trail Bikes 
at your Coleman dealer. 


Get closer to 


Sports Vehicles | 
somerset, Penna. 15501 
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Fun Unlimited 
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THE SKILLFUL DRIVER 
If You're 
Caught by Crosswind... 


You're driving along a highway at normal speed as the 
road emerges from the shelter of hillsides onto a plain 
where wind gusts keep trees swaying. 'The car ahead, ap- 
parently not bothered by crosswinds, maintains steady 
speed. You keep up. Suddenly your car—a rear-engined 
lightweight—changes direction; you feel it being pulled 
off the road onto the shoulder. Keep in mind that there 
is no immediate danger, even with a soft shoulder. Main- 
tain speed, and try to steer back onto the road. But do it 
carefully, not in one sweeping turn. That can only upset 
the balance of the car and lead to loss of control. If nec- 
essary, correct your direction by “sawing” at the wheel 
—back and forth, but each time a little deeper into the 
road. Now you can ease off the accelerator and slow down 
to a pace where crosswinds are not so much of a threat. 


. Come on in. It’s Coleman... 
and the living is easy. 


Coleman's portable dining table 
lets you eat anywhere you want 
l ... inside or out. And the top's 
T heat and stain-resistant so spills 
and stains disappear with the 
wipe of a cloth. 


New portable storage drawers 
slide out for packing, unpacking. 
Ls. And they snap in place for 
EDU E ' smooth traveling. 


Soft polyfoam wing beds 
are Scotchguarded on one 
side, easy-to-clean vinyl on 
the other. Six feet long 
and 51 inches wide, they're 
the biggest beds on a 
trailer today. 


“= 


seats are plush, tufted vinyl 
over a base of sturdy 3-inch 
foam. And every seat and back 
is permanently attached for 
more comfortable sitting... 
more convenient sleeping. 


The ultimate in 
camping convenience 
... the Porta-Potti®, 
‚ Completely self 
contained and totally 
portable, this compact 
system requires no 
external water or 
power source 80 you 
can use it wherever 
you go. 


A 3-burner stove. A porcelain sink with its own water 
tank and city water hook-up. A fluorescent light to let 
you see what's cooking. There's even an 80-quart cooler 
with its own automatic drain. The Coleman Hi-Lo kitchen's 
got it all. And it all rides low for travel and easily moves 
up to the perfect work height. You won't have to stoop 

to cooking when you're camping with Coleman. 


The towing's easy too. You'll have to remind yourself | suspension all the way up to the rugged one-piece 
it's back there. Honest. And setting up is as easy as molded ABS roof... from the trailer-leveling tongue 
turning a crank. In fact, five minutes is all it takes to jack right back to the aluminum and vinyl bumper, 
turn Coleman's low profile styling into a family-size the Coleman 596 has everything going for you. So 
cottage. From the wide oval tires and torsion bar take it easy. Take Coleman along. 
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SPORTS VEHICLES 
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Hot Facts 
on Those 
“Соо!” 
Radiator 
Additives 


Little cans promise to keep 
your engine from boiling. 
What's in them—do they work? 


By RICHARD DAY 


Wi about those summer coolants? 
You know the ones—the who-knows- 
what panther potions that you add to 
your car's radiator to keep it from boil- 
ing. There are more than 30 different 
brands, in all sizes and shapes. A few 
have been on the market for 10 years; 
but in the last two years, the number of 
brands—and sales—have soared. 

How good are those “cool” radiator 
additives? Will they keep vour car from 
boiling? Even help? How do thev work? 
Can they do harm to your car's cool- 
ing system? 

The products мете talking about are 
radiator additives, not antifreeze/cool- 
ants. Antifreeze/coolants are the basic 
cooling-system products recommended 
by all car manufacturers for use summer 
and winter to prevent freezing and over- 
heating. Thev're also used to stop foam- 
ing and corrosion, and to lubricate the 
water pump. 

All of these claims, except for freeze- 
prevention, are also made for super- 
coolants. This gives the false impression 
that you don't need an antifreeze /cool- 
ant in the summer if you use one of the 
cool additives. 

The fact is that most of the summer 
coolants will not pass the standard tests 
of the American Society for Testing and 
Materials (ASTM) for corrosion-preven- 
tion when used with water alone. To 
pass, the additives must be used with the 
usual concentration of glycol-type anti- 
freeze/coolant and water. With a 50- 
percent glycol concentration, nothing 
need be added to prevent corrosion and 
foam, and to lube the water pump. 

Overheating—another problem. 
The proper use of antifreeze/coolant 
helps prevent overheating, too. The 
same 50-percent concentration raises the 
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Boiling radiator—and 


"Cool" additive is clear when cool (left). 
But when it's heated to near boiling, 
tiny droplets of polypropylene glycol 


boiling point of engine coolant by 15 
degrees F. But in extreme cases this isn't 
enough and the system boils anyway. 

Many of the cars affected are new 
ones that seemingly should have no cool- 
ing problems. New car cooling-svstem 
design is sufficient to prevent boiling 
only to a limited extent. 

Youll get the full facts on why en- 
gines are running hotter in the article 
on super oils, page 45. If you've been 


trouble. But can the so-called super-coolants help you? 


form and soon coalesce into a film over 
the surface (right). Pencil is used to 
distort film so you can see it. 


sitting out on the highway with a boiling 
radiator, join the club. 

Were all candidates for a "cool" ad- 
ditive that works. Most come as quarts of 
seemingly mvsterious liquid. All are to 
be added to the radiator after draining 
out enough coolant to make room. This 
results in about a five-percent solution. 
Costs vary widely, 95 cents to $3.25. 

Labels and advertising claim or im- 

Continued 
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It's made exclusively for pipes. 
And you can tell just by looking at it. 
The tobaccos in Kentucky Club 
Mixture are cut four different ways: 
ribbon, cube, flake and shag. 
Unlike tobacco that can be 
used in cigarettes, which is 
cut more evenly and burns 
fast, Kentucky Club 
Mixture burns slow and | 
cool. No biting. 

You can also tell the | 
difference by smoking | 
Kentucky Club Mixture. 

It's not designed to be 
—" OM x “` inhaled, so we don't have to 
К 2E 5 T  makeit bland. Kentucky 
Se | L  ClubMixtureisan aromatic 
.. blend of five imported and 
Ба инин a L4 domestic tobaccos. It fills 
ни a | ` X your mouth with flavor. 

оа ! this coupon and see. 


Can your 
. failthis 


If a pipe tobacco is any good, it 
should make a bad cigarette. 

Yet many leading pipe tobaccos are 
being used by people who roll their own. 

Which should tell 
you something about 
many leading pipe 
tobaccos. 

Now let us tell  . 
you about Kentucky 
Club Mixture. 


ty а a 
т | 
Simple Test _® | 
Вох 6666 Ў а | 
Wheeling, West Virginia 26003 | 
| 

| 

| 


Send те a free pouch of Kentucky 
Club Mixture. I've enclosed an empty 
package of a competitive brand in exchange. 


Address 


| 
| 
| 
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| 
| 
| 
| 
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ply that the stuff will prevent engine 
overheating, speed heat transfer, im- 
prove cooling, and protect automatic 
transmissions. 

“A must for cars with air condition- 
ing," is a claim used by many. In the 
light of FTC interest, many of the wild 
claims are being hastily toned down, 

The summer coolants. To learn 
more about them, I wrote to 11 of the 


larger manufacturers. I said that we 
would like to know: (1) what is in their 
product; (2) how it works, scientifically; 
(3) if thev'd done any testing to prove 
that it works; and (4) whether their 
coolant was any better than others on 
the market, and if so, how? 

Five manufacturers replied, and, on 
invitation, I visited two of them. In ad- 
dition, I obtained samples of nearly 


Both jars contain dish detergent: Jar 
at right also has a "cool" additive, which 


with a low flame when poured over cot- 
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“Cool” additive containing alcohol burns 


proved partly effective against foaming. 
Most of them have no effect. 


= 
LI M 


ton in the can cap. Watch out for these— 
alcohol evaporates quickly and is lost. 


every brand and had chemical tests 
made. From these, we learned that cool 
additives come three ways. Some are 
simple antifreezes without additives. 
Some are water-based with or without 
additives. Most are glycol types with 
additives. 

The simple antifreezes are nothing 
more than ordinary antifreeze, the kind 
vou can buy in gallon cans for little more 
than you must pay for a quart of the 
"cool" additives. 

The water-based products are water 
plus additives such as surfactants (wet- 
ting agents) and corrosion inhibitors. 

The glycol types are mostly ethylene 
glycol, which is the chief ingredient of 
antifreeze/coolants. They contain var- 
ious additives like surfactants and cor- 
rosion inhibitors with lots of water. I 
had a chemical analysis made of one of 


these additives. It showed: 
Soluble oil 1256 
Soap 3% 
Amine (rust inhibitor) 1% 
Ethylene glycol 45% 
Water 40% 


The soluble oil is probably added as 
a water-pump lubricant. Soap is the sur- 
factant. The figures are rounded, and so 
they total more than 100 percent. 

All these materials would cost about 
20 cents, reports Automotive Cooling 
Journal, a magazine for members of the 
National Automotive Radiator Service 
Assn. (NARSA), “plus 15 cents for the 
can." The actual retail price was $2.95. 

A fourth breed of summer coolant is 
supposed to contain a chemical to raise 
the boiling point of a coolant. We tried, 
but couldn't make it work. 

Wetter water cools better. Many 
of the manufacturers point to the sur- 
factants their products contain as help- 
ing heat transfer. 

"It makes water wetter," announces a 
brochure, "lowering the surface tension 
from 70 dynes to about 35 dynes.” 

Soaps and detergents are surfactants. 
In laboratory tests it is generally ac- 
cepted that wetter water will transfer 
heat a little better than plain water. The 
trouble is that in a car's cooling system, 
away from the lab glassware, heat and 
agitation break down the surfactant in 
a matter of hours. 

Another problem with surfactants is 
foaming. Ás you can guess, foam is an 
ineffective coolant. For this reason, good 
name-brand antifreeze/coolants contain 
agents to prevent foaming. But when 
you introduce a surfactant into your 
radiator, it foams greatly while still ac- 
tive. This uses up the antifoam agent in 
your antifreeze and leaves the cooling 
system with little or no reserve. Reserve 
gone, the coolant can foam. Thus a 
“cool” additive containing a surfactant 
can actually reduce heat transfer, which 
can lead to boiling. 

Laboratory tests. A good many test 
results were collected. They tell an in- 

Continued 
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teresting story. For instance, raising the 
boiling point is one way to make your 
cooling system more efficient. To see 
how two of the “cool” additives fared 
on this score, we asked a chemist, who 
is not connected with automotive cool- 
ing, to run boiling-point tests of four 
different liquids: 

1. Hard tap water. 

2. A 50,550 glycol antifreeze ‘coolant 
and water. 

З. A 50/45 5 percent mixture of 
glycol antifreeze ‘coolant, water, and 
summer coolant “A.” 

А, The same as 3, with coolant “В” 
replacing “A.” 


Boiling-point test is made оп kitchen 
range, with thermometer. ''Cool" addi- 
tive boiled at 212 degrees F (maker 
of this brand claims that it raises cool- 
ant boiling point six degrees). 
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Heat-transfer test is made by letting additive cool in air, re- 
cording its temperature every 30 seconds. Plain water cools 
quickest, antifreeze next. ‘‘Cool’’ additives slow cooling. 


The tests were made on a highly 
sophisticated Mettler FP-21 automatic 
boiling-point apparatus. Result: From 
a boiling standpoint, the water-anti- 
freeze mixture made the best coolant. 

The chemist also ran tests on richer, 
10-percent concentrations of the super- 
coolants. This is like adding two cans of 
it to a radiator. With both products, the 
boiling point was actually lowered al- 
most another two degrees. 

Favorable to summer coolants. 
One manufacturer, who claims his sum- 
mer coolant to be “independently labora- 
tory tested,” sent us a complex-looking 
laboratory heat-transfer evaluation. Yet 
the evaluation was meaningless because 
it made no comparison either with water 
or a water-antifreeze mixture. 

Another maker sent us the results of 
a test in which an electrical current is 
passed through a fine constantan resis- 
tance wire immersed in the test coolant. 
Current is increased until the wire burns 
out. Amperage at burn-out is recorded. 
The higher the amp reading, the more 
effective the cooling rate or heat-extrac- 
tion power of the fluid. Figures showed: 
50/50 water-glycol mixture... ..33.4 amps (avg.) 
Water-glycol-1.5% coolant “С”. .45.0 amps (avg.) 
Water-glycol-2.5% coolant *C",.37,8 amps (avg.) 

But plain water went off-scale at 50 
amps plus. It was the real winner. 

"Anyone can make up tests to show 
that his products work," a top researcher 
for a highly reputable antifreeze/ coolant 
manufacturer told me. "Its thermody- 
namics. You cant get any major im- 
provement without making a major 
change in coolant. Just adding a quart 
of something won't produce important 
results. We've tested them all and we're 
still looking for a 'cool additive that 
works." The researcher refused to be 
named in our article. 

The big antifreeze makers would like 
to develop their own super-coolants. 
“We like the $2.95 business as well as 


И.” 
^ 


Elect 


rolytic corrosion test is made with microammeter to 
measure current flow as copper strip is dipped into radiator. 
Additives containing soluble oils reduce electrolytic corrosion. 


anyone else," one executive was quoted 
as saying in Automotive Cooling Journal. 
"However, to compete, you'd have to 
make claims our legal department 
wouldn't stand for." 

Testing on the car. The most signif- 
icant tests of automotive coolants— 
tunnel tests—were developed by Ford 
Motor Co. These measure, right on the 
car, the true ability of a coolant to cool. 
It can be plain water, water-and-anti- 
freeze in various concentrations, or any- 
thing else. The tests are usually carried 
out in an environmentally controlled test 
chamber equipped with a chassis dyna- 
mometer. (They may also be done out- 
doors on a test track.) Both road-load 
and idling performance of coolants are 
measured. In the chamber, radiant heat 
lamps play on the car to simulate sun 
heat. Full cooling-system pressurization 
is used. 

Union Carbide tried the tests on sum- 
mer coolants. The results were reported 
at the Chemical Specialties Manu- 
facturers Assn. (CSMA) annual meet- 
ing in New York. Each test reads out an 
air-to-boil temperature—the tempera- 
ture of the air around a car necessary 
to make the particular coolant boil. It is 
a measure of the coolant's effectiveness. 

Air-to-boil comes out of the tests 
through a simple formula: 

ATB=B-C+T. 

Boiling point (B) is calculated for 
the mixture of water and antifreeze with 
the system’s pressurization at spec. It’s 
256 degrees F for Fords and 258 de- 
grees F for GM cars, currently. (GM 
pressurization is higher by опе psi.) 
Actual coolant temperature (C) is that 
measured during the test. Same with 
tunnel temperature (T). 

The higher the resulting air-to-boil 
temperature calculation, the more effec- 
tive the coolant. In the following tunnel 
tests, 50-percent concentrations of Pres- 
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NEW SUPER OILS 
FOR YOUR CAR 


By RAY POTTER, 


Lubrication Consultant 


The job of protecting your engine is becoming more and more demanding, 
but new super oils are on the way to meet the challenge 


1] 

Tu best oil you could buy last year isn't 
good enough any more." 

True or false? 

You'll probably find that it's true if your car 
is equipped with air conditioning and an auto- 
matic transmission, and is driven long distances 
at sustained high speed during the summer 
months. What is wrong? The oil can't take the 
heat, and starts thickening in your crankcase. 
When drained off, the oil may look like cold, 
dark molasses in midwinter! If you carry extra 


Ford's top oil expert for 20 
years, now an independent 
lubrication consultant, Ray 
Potter displays new SE oil. 


T eel 
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loads or pull a trailer, you're making things even 
worse for the oil. 

What can you do? Get one of the new “super 
oils.” Most of the U.S. oil companies are coming 
out with a new series of motor oils this summer— 
the SE oils. These SE (for Service Extreme) oils 
will replace the current SD (Service Deluxe) 
oils, which have done a remarkable job of keep- 
ing PCV valves clean, and engines free from 
varnish and sludge, since 1968 when all cars 
went to closed PCV systems. 

You may remember from our previous articles 
on motor oil [PS, Sept. '66 and Sept. '67] how 
the automobile industry has rigorously pushed for 
oil-quality improvement. The auto makers estab- 
lished industry-wide tests for oil performance in 

Continued 
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Oil temperature increases at 70 miles per hour 


150 175 200 
Oil overheats if the engine overheats, 
and the effect of antipollution equip- 


1960. From these standards have come 
our current motor oils, which meet 
Chrysler, Ford, and General Motors 
warranty specifications. 

Though the SA, SB, SC, and SD oils 
were good in performance and excel- 
lent in stop-and-go service, GM is now 
insisting on another oil quality in their 
"71 specifications: Increased High- 
Temperature Resistance. 

Until now, oils have been tested for 
varnishing and sludging by the so- 
called Olds test, and SD oils passed it. 
But today, that's not enough. Oldsmo- 
bile, which carries responsibility for 
engine lubrication within General Mo- 
tors, has come up with a new 40-hour 
test that the SD oils are unable to pass. 

Only SE oils pass this test. [See the 
table for test requirements.] The tough 


MISSION 300° 


240° 


255° | 
265° 


290° 


250 275 300 
ment, air conditioning, and trailer tow- 
ing is a tough extra heat load on a car. 


bit in the new test is the limiting of 
the maximum rise in oil viscosity to 400 
percent after 40 hours of testing, There 
was nothing in the old test procedure 
that considered this quality before. 

Who needs it? How can you tell if 
your car needs an SE oil? Watch for 
signs of oil thickening (what oil men 
call “thermal oxidation”): 

e Solidified grease-like oil on the 
dipstick. 

e Slow and incomplete draining. (I 
have seen reports on 100 “constipated” 
cars with crankcase oil so thick it 
needed urging with a wire or a screw- 
driver to be drained. ) 

ө The oil-pressure red light comes 
on—and stays on. 

е Bearing knock and rumble. When 
this happens, you're not far from bear- 


ing failure and total engine breakdown. 

As Гуе said, all this comes from too 
much heat. Let me explain: 

Radiator-coolant temperatures have 
been climbing because almost all cars 
use 50/50 water-ethylene glycol solu- 
tions with a higher boiling point, com- 
bined with thermostats of a higher 
temperature rating, generally in the 
190-degree-F range. In addition, 14- to 
16-psi pressure caps raise the boiling 
point further, so that its not unusual 
for coolant temperatures to hover around 
230 degrees F in the summertime. 

Engines have gotten bigger, too. The 
auto-industry test engine is a 425-cubic- 
inch V8 rated at 365 horsepower. 
Large engines have higher total-heat- 
rejection rates than smaller engines, 
and crankcase oil temperatures tend to 
run higher. 

Nearly all late-model cars have au- 
tomatic transmissions, which add to the 
cooling load. On most cars, an oil 
cooler is built into the radiator, limiting 
transmission fluids to about 275 de- 
grees F. 

Air conditioning means adding a con- 
denser (usually in front of the radia- 
tor), adding to the heat load. In 
addition, the A/C hardware restricts 
air flow through the underhood area, 
driving the temperature higher and 
cutting down the radiator’s cooling ef- 
ficiency. Use of factory air has grown 
from under half a million units in 1959 
to 4/5 million 10 vears later. 

During the past three years, emission 
controls have probably added to the 
oil-thickening problem because of the 
need for retarded spark timing and 
lower compression ratios. Also, the use 
of lean fuel mixtures can affect oil 
thickening directly, not only because of 
higher exhaust temperatures, but also 


Here's how to chart your way through the puzzling maze of oil types 


Old designation | New designation 
1964 MS (Motor Severe) 

1968 MS (Motor Severe) 

1971-72 (none) SE 
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Oil description 


Oil without additive, except that it may 
contain pour and/or foam depressant 


Provides some antioxidant and 
antiscuff capabilities 


Oil meeting the 1964-67 requirements 
of the automobile manufacturers. 
Provides low-temperature antisludge and 
antirust performance 


Oil meeting the 1968-71 requirements 
of the automobile manufacturers. 
Provides low-temperature antisludge and 
antirust performance 


Oil meeting the 1972 requirements of 
the automobile manufacturers. Provides 
high-temperature antioxidation, plus 
low-temperature antisludge and 

antirust performance 


If it says SE on the can, it's a super oil. 
Here you can plainly see the inscription 
API Service SB-SE-CA-CB (the latter two 
initials are for diesels) on the lid. 


Y 


because blowby gases have higher NO, 
content. The oxides of nitrogen hasten 
oil thickening. 

That's not all. Higher sustained road 
speeds expose motor oils to higher 
temperature for longer periods. The 
completion of the Interstate Highway 
System is playing a large part in mak- 
ing engines run hotter, which causes 
oil thickening. In 1962 there were 
14,000 miles of Interstate Highwav. By 
1967 it had almost doubled, and next 
year it is expected to reach 41,000 
miles. 

The greatest producer of high oil 
temperatures is trailer towing and roof- 
top loading. Car-top luggage increases 
frontal area, which means the engine 
needs a greater throttle opening to 
maintain speed. Trailer towing has the 
same effect, even more severely. 

Problem pinpointed—fix found. 
How did they do it? I've already said 
that the SE oils overcome the problem. 
But how? Through chemistry. The 
Lubrizol Corp., one of the country's 
biggest suppliers of additives to the 
oil companies, began working to de- 
velop a chemical package that could 
ease the thickening problem. 

By testing various formulations in 
their batteries of test engines in its 
Cleveland labs, Lubrizol found that 
increasing the quantity of oxidation in- 
hibitor in the oil almost doubled its 
resistance to thickening. 

Doubling the amount of zinc dithio- 
phosphate from 0.09 to 0.18 percent, 
for example, had exactly that effect. 
Sulfurized phenates helped minimize 
thickening even through a brutal 64- 
hour high-temperature test sequence. 
Calcium alkyl phenyl sulfides, when 
used with zinc dithiophosphate, give 
excellent SE test results. 

Amoco Chemicals (a division of the 
American Oil Co.) showed the ad- 
vantage of selecting narrow-cut neutral 
oils for improved resistance to high- 
temperature oil thickening. Amoco also 
recommended increased concentrations 
of known oxidation inhibitors. 

Should you use SE oil? Summarize 
your driving habits. If you feel that 
your engine is running hot enough to 
risk oil thickening, you should use an 
SE oil, whether you have seen evidence 
of thickening or not. Look for the let- 
ters SE on the can lid. 

If you don't find the letters SE, it's 
not the oil that you're looking for. 
Shop around until vou find one that 
says FOR API SERVICE SE (in com- 
bination with other code letters). All 
the oil companies featured in the dis- 
play we photographed have the oil on 
the market, or plan to market it soon. 

(Stick to the auto manufacturer's 
recommendations for viscosity and oil- 
change intervals.) 

All oils marked SE must pass the 
Engine Test Sequence for automotive 


Sustained high-speed running with extra 
loads drives oil temperature so high that 


motor oils described by the American 
Society for Testing and Materials. The 
test methods are laid down by the auto- 
mobile manufacturers. For instance: 

e The tests for low-temperature 
rusting and high-temperature lube per- 
formance are sponsored by General 
Motors. 

e The test for oil insolubles, sludge 
formation, and varnishing is sponsored 
bv Ford. 

e The bearing-corrosion test is spon- 
sored by the U.S. Department of De- 
fense. 

The minimum cost for running these 
service-performance tests for an SE oil 
is about $8,000. But when an oil passes 
these tests, уоп know it meets or ex- 
ceeds Ше car makers’ minimum war- 
rantv requirements. 

SE oils can be used instead of both 
SD (Service Deluxe) and SC (Service 
Common) oils. No auto manufacturer 
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the oil thickens and forms a molasses- 
like sludge that's difficult to drain. 


recommends the use of low- or no- 
additive oils, marked SB (Service Brief) 
or SA (Service Austere). One oil com- 
pany marks its cartons of these oils 
“not to be used in automobile engines.” 
SA and SB oils are generally confined 
to lawn-mower engines, household 
pumps, furnace blowers, and electric 
motors. 

When you drain your oil (and 
change the oil filter) before starting 
out on your vacation trip this summer, 
refill the crankcase with SE oil. ‘The 
new “super oils" pack a strong dosage 
of everv additive necessary to insure 
top performance without danger of 
thickening, for as long as the manufac- 
turer specifies, 6,000 miles or six 
months. 

You'll then be ready to hit the road 
with boat or camper, cartop carrier or 
trailer, for a happy апа trouble-free 
vacation trip. | 
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By PAUL WAHL 
ILLUSTRATION BY ВОВ SMITH 


Our artist didn’t forget the rigging—there isn’t any on this windjammer. Sails are set, reefed, furled by servomechanisms, 


H^" would you like to cruise leisurely 
around the world on a really mod- 
ern sailing ship? You won't be roughing 
it on this nine-month voyage. Far from 
it: Dynaship passengers will enjoy 
every cruising comfort and luxurv— 
and, unlike their counterparts on the 
old-time windjammers, the crew will 
have it pretty easy, too. 

You've probably noticed, in the 
artist's conception of the Dynaship, 
the absence of conventional sailing-ship 
rigging—no stays or shrouds. Nobody 
has to go aloft to handle the sails. Sail 
area and angle of attack to the wind 
are remote-controlled, servomechani- 
cally, from the bridge. 

Masts that rotate. Four hollow-pole 
masts, elliptical in cross section, are un- 
stayed and turnably pivoted to the hull. 
To take full advantage of the wind, the 
masts can be rotated. The ship can be 
switched to the opposite tack very 
quickly—it can even sail backwards. 

Sails, carried on aerodynamically 
curved yards, provide an unbroken air- 
foil from top to bottom of each mast. 
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Each single sail of this airfoil, indi- 
vidually, may be drawn in or out of 
the hollow mast to reduce or increase 
the sail area exposed to the wind. 
Moving between the vards, Dynaship 
sails work something like draw curtains; 
furled, they're contained in the hollow 
mast. All control elements, winches, 
and other equipment for actuating the 
sails and masts are housed within the 
masts or in the hull. Sails mav be set, 
reefed, or furled in a matter of seconds. 
Dynaship's top speed is expected to 
be about 20 knots; however, under nor- 
mal fair-weather conditions, it probably 
will cruise at 12 to 15 knots. 
Sometimes, even a windjammer of 
such advanced design will need aux- 
iliarv power—not only when there's no 
wind, but also for maneuvering under 
difficult conditions of navigation, as en- 
countered in some waterwavs. Two gas 
turbines, delivering a total of 1,500 hp, 
will drive the ship at approximately 
eight knots in a dead calm. 
However, with modern electronic 


navigation aids such as DECCA and 


LORAN, plus facsimile-transmitted 
weather charts from HELLFAX, the 
Dynaship probably will make little use 
of its propeller at sea. A "clean" ship, 
this nonpolluting vessel has received 
enthusiastic support from environmen- 
talists here and abroad. 

Designed to carry 280 passengers 
and a crew of 140 (nautical and service 
personnel), the Dynaship is 462 feet 
long, 66 feet in the beam, with a draft 
of 26.4 feet, and a displacement of 
10,000 tons; gross register tonnage is 
7,000. 

Sailing luxury. In general arrange- 
ment, the Dynaship is much like mod- 
ern motor vessels in the cruise trade. 
It combines the romance of sail with 
every luxurv afforded by the conven- 
tional cruise ship. There’s a big sun 
deck, Lido deck with swimming pool 
and deck-sports area, promenades, large 
dining saloon, intimate cafe and lounge, 
theater, and library. All the passenger 
cabins are on A and B decks. Down 
on the tank deck, where supplies and 
provisions are stored, is a capacious 
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remotely controlled from the bridge. Unstayed, the mast can be roteted 360 degrees. Ship can even back up while dee sail. 


beer room; nobody goes thirsty on a The Dynaship's sail—on aero- 
German ship! dynamically curved yards—cre- 

Wilhelm Proelss, a distinguished civil ates an efficient top-to-bottom 
engineer of Hamburg, Germany, is the airfoil on each mast. Prototype 


Десна E TEC “tripod” mast, shown here with 
designer of the Dynaship. It is the ails furled and fully deployed, 


product of years of research, including has been replaced by hollow 
extensive wind-tunnel tests and tank masts, elliptical in cross section. 
trials at the Institute of Shipbuilding, 
Universitv of. Hamburg. 

Proelss has also designed a very prom- 
ising cargo vessel on the same prin- 
ciple. A five-master in the 17,000-ton 
class, it would be cheaper to operate 
on long vovages than many similar 
motor cargo ships. 

Construction of the $10-million cruise 
ship is the project of a Munich firm 
that will operate it in the tourist trade. 
Launching should take place late in 
1973. This Dynaship is tentatively 
scheduled to set sail on its first round- 
the-world voyage in spring 1974. Later, 
it may be used for Mediterrranean and 
Caribbean cruising. 

Aerodynamics—of all things—and 
todays sophisticated technology have 
brought back the windjammer! 05 
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Come along as our flying editor 
joins the elite group of veteran 
pilots who fly “Fat Albert" 


| Flew the 


World's 


T 


і : 
та " — 
k> "T 
E س‎ 
А, = 


Ts "me 


féF"at Albert,” it’s called by the men 

who fly it—a kindly nickname in 
keeping with a long tradition of Air 
Force irreverence—although officially 
this world's biggest airplane is the 
C-5A, and the Air Force and Lockheed 
long ago agreed to call it the Galaxy. 

I thought of it as Fat Albert, too, 
when 1 clambered aboard one recently, 
having wangled some Air Force invita- 
tional orders to fly the bird. It was one 
of 16 assigned to the 437th Military 
Airlift Wing (MAC) based at Charles- 
ton, S. C. 

Although the planes are flying, 
they're still being tested, and there are 
restrictions to keep operations within 
safe limits until all the testing is done. 
Some of these restrictions pertain to 
speeds, use of the swiveling landing 
gears, installation of specialized radars 
and computers, and all-weather landing 
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Biggest Plane 


By BEN KOCIVAR / PS Consulting Editor, Flying 


Author at the stick finds visibility amazingly good. Control 
forces are light—the pilot actually directs electric servos, 
which in turn move rudders, ailerons, and elevators. 


NEL o 


and takeoff abilities. In general, it 
means keeping stresses, strains, and 
risks behind the experience curve. 

My invitation was for a five-hour 
training mission that would include a 
bunch of touch-and-go landings by vet- 
eran pilots. As you might imagine, the 
crews being transitioned for C-5s are 
people with lots of heavy multi-engine 
transport and cargo experience. 

Climb to the top. Boarding the C-5 
is an exercise in itself. Maybe they 
planned it that way to keep the crew 
in shape. Its like climbing a series of 
metal stepladders to the third floor of 
an office building. 

Up front, the plane is all business, 
and the cockpit area looks and feels 
about five times the size of the 747 
cockpit. There are seats for six and 
more than enough dials, switches, and 
gauges to keep all hands pretty busy. 


„ай 


Nose probe identifies this as one of the early test airplanes. In 


ee 


I sat goggle-eyed in the jump seat 
behind the instructor pilot and tried to 
keep track of what was going on. The 
instructor was Lt. Col. Robert Potts, 
chief of air-crew standardization—in 
effect, a check-pilot’s check pilot. 

Potts had given me, the previous 
day, some exercise in a C-141 flight 
simulator, because the cockpit layout 
and instrument panel are quite similar 
to the C-5's. 

Both planes make lavish use of the 
new vertical-reading instruments. They 
are fast to read but take some getting 
used to. Airspeed, rate of climb, alti- 
tude, and power settings read up and 
down like a stick thermometer rather 
than in circular dials. The artificial 
horizon is supersophisticated but con- 
ventional looking. There is a new addi- 
tion, an angle-of-attack indicator (in 
place but not operating on my plane). 


Telescoping outside ladder leads to bottom deck. Another, 
inside, goes to top-deck crew compartment. Getting aboard 
is more like climbing into a blimp than entering an airplane. 


main gear wheels can be softened to predetermined pressure for optimum float under rough field conditions. 


Wide cockpit has stations for pilot, copilot, navigator at left, 
flight engineer at right, and seat for observer. The navigator 
isn't sleeping; he's checking an overhead panel. 


I had previously seen two such indica- 
tors on the Soviet IL-62 four-engine 
transport. 

Radios? Lots. Also inertial naviga- 
tion with digital readouts that tell you 
constantly exactly where you are in 
space and how far to your next check 
point. The INS will even give vou 
taxiing speed before the airspeed starts 
indicating. 

It takes some mental jogging to re- 
mind yourself that you aren't already 
flving, even before the engines have 
started. It’s because you're sitting so 
high, almost three stories off the 
ground. The pilots head, with the 
plane level, is 27 feet over the runway. 

Wings? You have to get your nose 
up against the side window to look 
back and see a wingtip and the out- 
board engine hanging way out there, 


about 100 feet behind you. 
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Now let's get up. Taxiing is not 
unlike the experience in a 747. There's 
lots of ground help and lines to follow. 
You turn the beast by turning the rear 
wheels—there are 28 all told in the 
landing gear—and vou must be sure 
of lots of clearance. 

It is almost like swiveling the rear 
end of a hook-and-ladder fire truck. Be- 
cause of the wing sweepback, clearing 
an object with the wingtip does not 
mean you will clear it with the tail. In 
a sharp turn on the ground it is even 
possible that the wingtip will actually 
move backwards, so you can see why 
theres extra caution about leaving 
ground equipment anywhere around 
the plane once things get cranked up to 
move. Incidentally, there are two dials 
on the copilot's right to show the exact 
angle of the rear wheels. 

But its on takeoff that you get the 


Big bird has a giant 'T" tail and anhedral (drooping) wing. 
Fuselage bulge just ahead of rudder fin provides best struc- 
ture for least drag; permits full-width rear opening. 
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first significant feeling about how this 
bird flies differently from an airliner. 
Slow is the word. Or is it? Actually, it's 
the size thats fooling you. With no 
cargo, but enough fuel for seven or 
eight hours of flying, we rumbled down 
the runway. As we passed 5,000 feet, 
the "student" came back on the control 
column. We rotated and up came the 
nose. I looked at the airspeed—just 
past 125 knots. On a 747 or 707, it 
would have been over 170. 

We seemed to float up rather than 
climb. The cockpit bounced a bit as 
we went through some turbulence, but 
things rapidly smoothed out as we got 
up over 10,000 feet. There was hardly 
any engine noise up front and very 
little aerodynamic wind noise, either. 
With eight in the cockpit, it felt busy 
but chummy. 

Continued 
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Roomy “‘office”’ 
of Galaxy is 
loaded with 
flight gadgets, 
tried and new 


Flight and navigation 
items are duplicated 
for pilot and copilot. 
Center panel has ver- | 
tical-scale engine indi- 
cators, and displays 
for pilot mapping, sta- 
tion keeping, terrain 
following, weather ra- 
dar. Radio panel is 
in center console, fore- 
ground, behind throt- | 
tles. Copilot has an- 
other weather radar on 
his right. 


There was much small pilot-type 
joking about flying techniques, style, 
skills; and general airplane manage- 
ment. The pilots being checked out are 
painfully aware that every move they 
make is being watched and evaluated 
and the joking is obviously aimed at 
relieving tensions. 

Watch the wake. There is also con- 
siderable awareness that planes the 
size of the C-5 and 747 leave a hefty 
turbulence [“Watch the Wake!” PS 
Apr. '71] that extends back some five 
miles, strong enough to flip other jets 
and seriously damage smaller planes. 
The FAA calls for a separation of five 
miles and two minutes for traffic di- 
rectly behind a jumbo jet. The Air 
Force goes them better. They require 
10 miles and four minutes on landings. 
Both of these add up to much lower 
air-traffic density for busy airports. At 
one point we were being vectored 
around a flight of four Marine Vertol 
helicopters flying in loose formation. 
We gave them lots of clearance be- 
cause we were flving at almost the 
same altitude. 

I monitored a couple of landings that 
included some steep  4,000-foot-per- 
minute letdowns close to the field. 
With the kind of air space the C-5 
needs, this kind of high-speed drop 
minimizes interference with lower- 
flying aircraft. The landing gear was 
extended but no flaps were used, and 
the two inboard engines were put into 
reverse in flight to keep airspeed from 
building up. All four engines can be 
reversed once the wheels have made 
contact with the ground, but only the 
two inboard ones can be reversed in 
flight. Airspeed during these steep de- 
scents was kept at about 225 knots, 
It will probably be allowed to go 
higher as the plane gets more flight 
time. There is a noticeable wiggle in 
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a pod whenever its engine is reversed. 

The engines were put into normal 
forward thrust as we leveled out, and 
then trailing and leading edge flaps 
went down for landing. 

The big bank. With a bird as big 
as this, I had expected turns would 
be quite gentle, probably not more 
than 10 to 15 degrees. But as we 
swung around from a pretty low base 
leg, the wings swung down to what 
looked like over a 30-degree bank. I 
suppose again it is a function of size 
and also what you are accustomed to, 
but I took a hard look back to see 
how close the wingtips were to the 
ground. Actually, there was plenty of 
clearance. The whole exercise indicated 
a surprising amount of pilot control and 
confidence in the rolling response of 
the big bird. 

Now we were squared away for the 
final straight-in approach, апа it 
seemed to me we were coming in 
pretty slowly. Sure enough, we came 
over the end of the runway and 
touched down at 110 knots, which is 
about 15 or 20 less than for a big air- 
liner. This slower approach speed and 
other assists enable the C-5 to use 
much smaller runways than the 747. 

Landing in a crosswind with the C-5 
would have meant coming in at a 
slightly crabbed angle if the swivel 
landing gear was functioning. Since it 
was not, we came in right wing low 
into the wind and just leveled out at 
touchdown. Prettv neat trick with a 
300-ton airplane. 

For the touch-and-go landings, we 
slowed down only slightly along the 
runway. Flaps were put into takeoff 
position, and with full power on again, 
the big fan jets—they can put out over 
164,000 pounds of thrust—had us into 
the air in not much more time than 
it takes to read about it. 


| take the controls. At about 5,000 
feet Bob Potts turned to me with 
"Want to try the left-hand seat, Ben?" 

Wow, did I ever! 

The student major slid out and I 
slid in. 

“Take her up to 19,000 on this 
same heading," Potts directed. Very 
gently I pulled back slightly on the 
stick and at the same time triggered 
the double trim-tab switches on the 
upper left-hand side of the voke to ease 
the back pressure needed. He ad- 
vanced the throttles at the same time 
and up we scooted at a steady 3,000 
leet per minute. 

Now  "scooted" is probably the 
wrong word. There was no physical 
sensation, as there would be if this 
were in a small plane. The excitement 
really came from reading the numbers, 
because the plane just tilted back a 
little and kept on going. 

At altitude I leveled out and we got 
trimmed away and Potts suggested I 
try some turns. I eased over to the 
left about 10 degrees after taking a 
good look back out the window to 
make sure nothing was coming. At first 
I couldnt hold the altitude steady 
within 400 feet, but I got used to the 
turning position a few turns later, and 
things got better. I still had the feeling 
that I was porpoising the beast all over 
the sky, but Potts assured me I was 
doing pretty well, 

The amazing thing about flying this 
222-foot-wing machine is how easily 
it rolls in and out of turns. I later 


[Continued on page 107] 


Front cargo visor swings clear above 
cockpit in 20 seconds (plane can be 
taxied with the front open). Forward 
ramp folds out for drive-on loading, or 
can be set at truck-bed height for 
straight-in loading of cargo. 


Shake Up An 
Instant 
Warm/Cold Pack 


A sharp blow ruptures Temp Aid's inner 
plastic sac, allowing chemicals to mix. 


Ingredients for heat/cold releasing re- 
actions are separated in two plastic sacs. 


Ever need an ice pack or a hot- 
water bottle when those adjuncts to 
the civilized life were not available? 

Now there's a simple way to get a 
portable source of sustained heat or 
cold instantly. Just rap the Temp Aid 
plastic pack and shake to start the 
appropriate chemical reaction. The 
Warm Pack will provide an hours 
heat with an initial temperature of 
195 degrees F; the Cold Pack chills for 
an hour starting at 25 degrees F. 

The packs, patented by Kay Labora- 
tories of San Diego, Calif., were devel- 
oped for disposable use in hospitals, but 
will soon be available for the home 
(under the name “Redi-Temp”) at a 
cost of about 50 cents retail. 

And their usefulness won't stop at 
the medicine chest. They'll be a boon, 
for example, to snowmobilers with cold 
hands, and to campers with warm 
beer.—Arthur Fisher 
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A motorcycle wheel out of balance at 
60 or 70 mph can be hard—literally— 
to live with. And finding someone 
who can do a first-class balancing job 
is often difficult. Now a new product, 
called TBF (tire-balancing fluid) may 
change this. It comes in a can and 
makes tire balancing a simple pro- 
cedure you can perform in less than 
five minutes. 

I gave TBF a good test. I wound 
several ounces of wire solder around 
the front-wheel spokes of my test bike 
—producing a severe out-of-balance 
condition immediately noticeable even 
at moderate speeds. Then I climbed on 
the bike and rode cautiously to a serv- 
ice station. 

You begin the TBF cure by remov- 
ing the tires valve core and allowing 
the tire to deflate completely. Next, 
you puncture the can in which the 
stuff comes, Now, attach the can to 


First step in process is 
puncturing the top of a 
TBF can. One can is rec- 
ommended for use in each 
out-of-balance wheel. 


Stem of punctured can is 
inserted through opening 
in the applicator can and ега! 
attached to air hose. Ap- 
plicator can be re-used. 


TBF is forced into the tire by using an air hose connected to valve on the applicator. 


Tire Balancing from a Can 


the applicator, and the hose from the 
top of the applicator to the valve stem 
of the tire. Applying a compressed- 
air hose to the bottom of the applica- 
tor forces the fluid into the tire. Fi- 
nally, you replace the valve core and 
re-inflate the tire to the recommended 
pressure, 

A word of warning here. TBF takes 
a bit of time to distribute in the tire. 
Entering the freeway, I rolled on the 
throttle and the vibration nearly threw 
me from the bike. 

Within a quarter mile, however, the 
fluid had spread itself around and 
things began to smooth out. At the 
half-mile mark I was almost а Ъе- 
liever. Before the mile was up, it was 
like riding on velvet, TBF really 


works! It’s distributed by Webco, Inc., 
Box 429, Venice, Calif. 90291. Price: 
$2.95 per cartridge; $4.90 for appli- 
cator gun.—Jim Davis 


To test effectiveness of 
TBF, author wrapped sev- 
ounces of solder 
around test bike's spokes, 
producing shimmy. 


Amazing Hot-Gas 


Engine Powers | 


a 


-combustion engine runs 


The Stirling external 


on anything from charcoal to sunshine, delivers up 


to three hp per cubic inch, 


't pollute 


and doesn 


Engine is in tail end of standard 
air-sprung DAF bus. It fits under 
floor and drives rear axle via a 
standard automatic transmission. 


By DAVID SCOTT / PS European Editor 
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Four-cylinder Philips' Stirling is rated at 
puny 1.96-inch stroke, It's as heavy as a 
diesel of similar output, weighing in at 
1,650 pounds. Parallel shafts of rhombic 
drives are geared together. 


200 hp at 3,000 rpm. Displacing only 57 
cubic inches, it has 3.05-inch bore and 
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Clean-Air Bus 


М... than 150 years after Scottish clergyman Robert Stir- 
ling conceived the hot-air piston engine, a highly sophisti- 
cated version of his ingenious idea will be humming along 
Dutch reads, powering a luxury coach. 

Philips in Eindhoven, Holland, has now unveiled a four- 
cvlinder 200-hp unit to a world demanding clean air and 
less noise. And already, Philips is preparing a second-gener- 
ation design that could be a winner for cars—it's half the 
weight and bulk per horse. GM is also working with the 
Stirling engine [PS, Dec. '68]. 

The Stirling is a nonpolluter. Unlike the gasoline or diesel 
engine, it's an external combustion machine, so there are 
no power-stroke explosions to foul the air with carbon 
monoxide or unburned hydrocarbons. Or to add din. In 
addition, it has a virtually flat torque throughout the speed 
range, and is vibration-free, This amazing nonbreathing 
engine is unaffected by dust, is an easy cold-starter, and 
neither consumes nor contaminates lubricating oil. 


Mechanically it is simple, with few moving parts 


It has no carburetor, valves, or electrical svstem; needs 
no flywheel or muffler. I saw a big four-cvlinder job running 
on a test-bed in Holland. It's uncanny. The subdued hum 
you hear is a medley of murmurs from air inlet, blower, 
coupling gears, and oil pump. 

Without the explosions of an internal-combustion engine, 
there is no exhaust to silence, Instead of a series of rapid 
detonations to provide power impulses, the gas heated by 
continuous combustion expands smoothly throughout the 
piston strokes. It's a steady push, and there are no valves to 
suddenly open and close, creating sharp pressure changes. 
That's the reason for the near-flat torque curve, allowing a 
simpler transmission with fewer gears, And that’s why no 
flywheel is needed to keep the output shaft turning at a 
constant velocity throughout each 360-degree rotation. 


Silky power, and combustion is complete 


I balanced a coin on the engine idling at a silky 500 rpm. 
It just sat there. Blip the throttle, and there's not a tremor as 
the revs mount instantly. Not even the momentary sway of 
torque reaction, for the Stirling has two counterrotating 
"crankshafts." 

This machine was running on fuel oil, with a burner 
similar to the one on your furnace for each cylinder. With a 
flame burning continuously in a hot-walled chamber, com- 
bustion is virtually complete. If required, extra air can be 
introduced into the chamber to consume unburned residual 
gases. The dome-like top of each cvlinder is enclosed by an 
annular system with the overhead burner playing on a com- 
plex of small tubes that help concentrate heat on the outside 
wall of the hot-space area, and also preheat inducted air for 
the burner to 600 degrees C for maximum thermal efficiency. 

Other tubes, part of a closed circuit for gas transfer, 
connect the hot space inside the cylinder with the tops of 
the regenerators. For each cvlinder there are six of these 
little thermal sponges in parallel. Further tubes connecting 
their undersides to the cylinder cold area pass through a 
water jacket encircling the lower part of the cylinder. 
Thanks to this fancy plumbing, you get a steady temperature 
differential of 700 degrees C inside the hot end of the 
cylinder vs. 80 at the cold end. Continued 


How the SHINE Engine Works 


The basic principle is that gas, enclosed in a cylinder and 
heated, can work against a piston and move it. If the ex- 
panded gas is cooled, it contracts, and the returning piston 
compresses it. To do this with real machinery, the Stirling 
engine has two pistons, a fixed volume of gas, and a hot 
end and a cool end interconnected by a pipe. The upper 
piston is a displacer; the lower piston is the power piston. 
The cycle is shown above. 
When the power piston is at 
the bottom of its stroke (1), 
all the gas is contained in the 
cold space between the pis- 
tons. The power piston moves 
up (2) to compress the gas. 
The displacer moves down (3) 
forcing the gas into the hot 
space on top of the cylinder. 
As the hot gas expands, it 
forces both pistons down (4). 
The displacer then rises, and 
the cycle is repeated. A rhom- 
bic drive (right) eliminates 
connecting rods. [See “The 
silent Engine You Start With 
a Match," PS, May '60.] Twin 
cranks, geared together, are 
coupled to two piston rods via 
equal-length links. Flexible ge- 
ometry regulates stroke-timing 
of displacer and piston. 
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Philips engineer T. von der Ros demon- 
strates piston and rhombic drive action 
with one cylinder assembly. 


One of six generators is shown here in 
the author's hand. The larger device is 
the heating assembly for one cylinder. 
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Rear panel on DAF bus opens wide, re- 
vealing neat engine installation and ease 
of access. Engine block is horizontal. 


Second-generation Stirling engine 


A new type of Stirling engine under construction 
by Philips has four cylinders in square formation, 
parallel to the single output shaft centered in the 
box. An angled wobble plate on the shaft is 
wedged into rotation by rigid piston rods, thrust- 
ing against the plate through steel balls. More 
important: There are no displacers. Instead of the 
gas being pumped back and forth between the 
hot and cool ends of each cylinder, it is piped 
from the hot space of each cylinder to the cool 
space of the neighboring cylinder. In this ''double- 
acting" layout, one piston does the work of two. 
The four pistons are phased 90 degrees apart to 
give one power impulse every quarter-turn of the 
output shaft. A single oil-fired burner heats all 
four cylinders. For high thermal efficiency, indirect 
heating is used, with heat pipes filled with liquid 
sodium encased in a finned heat sink that is 
blasted by the burner flame. As with Philips' first- 
generation Stirling engines, this unit will use heat- 
storing regenerators interposed in the connecting 
pipes between the cylinders. The drive mechanism 
and its lubricating oil are isolated from the high- 
pressure areas, and only one roll-sock seal per 
cylinder is required. The cooling element is water. 
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The actual working medium is heli- 
um, not air; helium has higher thermal 
conductivity, providing fast heat ab- 
sorption and loss. And its lower density 
permits rapid flow-reversals. 


The “roll-sock"’ 


Helium in the closed circuit is under 
extreme pressure, over 3,000 psi; so 
expansion packs more punch. Such 
pressures pose tricky sealing problems 
at the cylinder base, where the coaxial 
piston rods extend down to the rhombic 
drive. 

Philips licked this with an annular 
sheet of polyurethane formed as a 
doubled-back tubular membrane clamp- 
ed at its upper circular edges between 
each rod and the surrounding casing. 
These "roll-socks" actually roll up and 
down as the rods reciprocate, and are 
supported from below against the gas 
pressure by a column of oil whose 
height is varied by a clever pumping 
arrangement to follow the seal travel. 

The rhombic drive with linear rod 
movement permits the use of such no- 
loss seals, and the seals in turn mean 
that the crankcase and its lubricant can 
be at atmospheric pressure and iso- 
lated from the rest of the engine. 

Directly beneath each cylinder is a 
buffer space filled with air into which 
the power piston thrusts on every down- 
stroke. This keeps pressure on the two 
sides of the piston reasonably constant, 
and helps the piston upward. 


Driving the bus 


"Its normal enough," an engineer 
told me, "except for what goes on be- 
yond switches and pedals." You don't 
just turn the key to start. First you fire 
the burners, wait 20 seconds or so while 
the cylinders heat up to 700 degrees C 
(dashboard gauges show the individual 
temperatures), then crank the engine. 
"Starts every time," he said. “Even in 
subzero conditions." 

The throttle arrangement is like 
nothing else. Since working pressure of 
the helium on the closed circuits is a 
critical factor in engine power, the 
pressure is varied to regulate speed. 
Pressure at idling is relatively low. To 
accelerate, you inject gas into the cold 
space from a steel reservoir bottle 
charged to some 4,400 psi. 

Valves in this system are operated 
by the throttle pedal, and response is 
remarkable. With no load, the Stirling 
winds up from idle to its maximum 
3,000 revs in Мө second. 

With the clean-air syndrome gather- 
ing momentum, the Dutch firm is 
working flat out on research and de- 
velopment of the Stirling. Its licensees, 
MAN in Germany and United Stirling 
in Sweden, are tackling the production 
side. And we can expect progress re- 
ports from GM as well. 


Need to see through lead bricks? —— — — - do d 
The fledgling science of —— - L Ax 
neutron radiography can help you — ш оок 


By HAROLD BERGER 


A Senior Physicist with 
the Materials Science 
Division, Argonne Ма- 
tional Laboratory, and 
Group Leader of the Di- 
vision's Nondestructive 
Test Group, Harold Ber- 
per is one of the coun- 
try's leading experts on 
neutron radiography. He 
has published a book on 
the subject, and is Edi- 
tor of the Neutron Ra- 
diography Newsletter. 
This article is based on 
his work for the United ' ' . ERE а 
са ME Energy Ном N rays radiograph low-density objects behind high-density ones, opposite 

of X rays: wax candles in steel candelabrum behind four-inch-thick lead bricks. 


GENERAL ELECTRIC PHOTO 


Pues: Youre testing an explosive bolt 
for an Apollo spacecraft. If it isn't properly 
packed with explosive material, it won't do its 
job of unhitching the Saturn rocket stages in 
space, But the lead-jacketed bolt is impervious 
to X ravs. How do vou find out whether it will 
work without actually exploding it? 

Solution: Use N rays—thermal (or low en- 
ergy) neutrons, instead of X rays. 

X-ray pictures, or radiographs, have of 
course been used for nondestructive testing 
and medical diagnoses virtually since Roentgen 
made his famous discovery in 1896. In fact, 
today more film is used for X-ray radiography 
than for photography. Apart from their prac- 
tical uses, they help satisfy man's insatiable 
curiositv to see inside things that are otherwise 
hidden from view. 

But X rays have limitations. They are ab- 
sorbed by such heavy elements as lead, iron, 
and uranium, so that it is impossible to see 
through such materials with them. 

Thermal neutrons, on the other hand, behave 
in exactly the opposite way. They are absorbed 
much more by light materials—those contain- 


ing hydrogen, lithium, and boron, for example | a 


| i by эү À „= - Els pup cm 100-pound neutron camera using californium-252 as 
GOIADIGIHOLL еасп-окшек DOMI, аза пе radioactive source, here demonstrated by developer 
tron radiography is now coming to the rescue John Cason of AEC-Battelle, could serve as portable 
in fields as diverse as aerospace and biological "super-sleuth" for lawmen. Shells (.30 caliber) at 
research. right look normal by photography and X rays, but Ж 

Why the difference in behavior? X rays are М ray shows first shell is empty; second holds LSD NEUTRON 
Continued pills; third, marijuana leaves; fourth, only gunpowder. RADIOGRAPH 


Се 


AEC-BATTELLE PHOTO 


X-RAY 
RADIOGRAPH 


RADIATION BEAM 
CATCHER SHIELD 


1 E. ae | M 


к. дш" j 


IRRADIATED-FUE 3 
STORAGE RACK NEUTRON | 
| hi RADIOGRAPHY 
| FACILITY 
I 
| 
^ | | 
‘ 


LARGE COMPONENT 
IRRADIATION BOX 


Nuclear reactor in Aerojet-General draw- single exposure. Subjects: jet-engine tur- 
ing can neutrograph aerospace compon- bine blades, nuclear rocket-nozzle sec- 
ents as large as 21 by 31 inches in tions, metal-epoxy honeycomb laminates. 
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N rays can distinguish between isotopes fuel assembly containing pellets of 
of the same element. This lucky, un- uranium oxide. Black pellet doesn't be- 
posed radiograph was made of a reactor long; it contains U-235 enriched oxide. 
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electromagnetic radiation, which is 
weakened by interaction with the outer 
clouds of electrons orbiting the atomic 
nucleus, The heavier the element (the 
higher its atomic number) the denser 
the electron cloud, and the harder it is 
for X rays to penetrate. 

Neutrons, however, are uncharged, 
fairly heavy particles—a constituent of 
the nucleus along with protons and 
other particles. Thermal neutrons can 
breeze through the electron clouds rela- 
tively unaffected, but are absorbed by 
interactions within the nucleus that de- 
pend on the exact makeup of each indi- 
vidual nucleus, and not directly on the 
atomic number. 

This property of variable absorption 
also makes N rays valuable for elements 
between the extremes of high and low 
atomic number. Cadmium, for example, 
has a very high neutron attenuation; 
neutrons could be a useful method of 
inspecting cadmium plating for uni- 
formity. Radiographically differentiat- 
ing between neighboring materials such 
as iron and cobalt, elements number 26 
and 27, would be difficult with X rays. 
Yet these elements, and even different 
isotopes of the same element, can be 
distinguished because they absorb N 
rays very differently. 

This is most important in the nuclear 
industry, for example, where you must 
differentiate between normal uranium 
(primarily uranium-238) and the en- 
riched fuel material used in modern 
reactors, uranium-235. 

Another attractive advantage of neu- 
tron radiography in the nuclear industry 
is that highly radioactive material can 
easily be radiographed with neutrons 
without the film fogging problems com- 
mon to an X-ray examination. This can 
be done because there are methods for 
detecting neutrons that are essentially 
insensitive to the gamma radiation 
emitted by a radioactive object such as 
a cobalt-60 source used for radiography 
or medical therapv, or a reactor fuel 
element that has been irradiated for 
some time in a reactor. 

Detection of such à neutron image 
is normally done by means of a foil of 
metal, a metal chosen because it has a 
high tendency to become radioactive 
when hit by thermal neutrons. X rays or 
gamma rays that strike such a foil do 
not make it radioactive, so those radia- 
tions would not disturb the activitv 
image on the foil. A neutron image is 
produced because the radioactivity in 
anv spot is proportional to the number 
of neutrons that strike it. Therefore, 
where the object we're looking at had a 
high neutron absorption, as in the thick 
pellet of radioactive cobalt in the photo 
(top of p. 59), very few neutrons hit the 
foil and activitv is low. Once the activity 
is on the foil, we can make it visible by 
placing the foil on photographic or X- 
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ATOMICS INTERNAT'L PHOTO 


Full-size motorbike neutron-radiographed proves that tech- 
nique is no longer confined to small objects. Details of rub- 
ber and plastic parts (tires, taillight shield) show clearly. 


ray film and allowing it to decay. The 
cobalt image shown was made with a 
foil of indium, which became active 
with a half-life of 54 minutes (once 
activated, half of the nuclei will decay 
every 54 minutes). The picture was 
made by exposing the object and the 
indium to a reactor neutron beam for a 
few minutes and then allowing the in- 
dium to decay on X-ray film for about 
an hour, before developing the film. 
There is no appreciable hazard in such 
an operation because the radioactive co- 
balt source can be shielded with lead 
during the test and the activity of the 
indium, mostly beta particles (elec- 
trons), can easily be shielded by a small 
thickness of aluminum. 

Another common method for detect- 
ing neutron images makes use of con- 
ventional X-ray film exposed to the 
neutron beam with a conversion screen 
in contact with it. Here, we take ad- 
vantage of neutron interactions with 
materials such as gadolinium, boron, or 
lithium to obtain a radiation that has a 
significant effect on the film. For the 
rare-earth element, gadolinium, a low- 
energy electron (70,000 electron volts) 
is promptly emitted from the thin metal 
foil (usually 1/1,000 of an inch or less). 
The other two materials promptly emit 
alpha particles; although these could 
expose the film directly, faster results 
are obtained if a phosphor powder such 
as ZnS is mixed with the boron or 
lithium compound. The alpha particle 
causes the phosphor to emit light which, 
in turn, exposes the film. This scintilla- 
tion technique is the fastest detection 
method in use. 

This kind of detector can also be 
used to give extremely informative mo- 
tion picture sequences of neutron im- 
ages bv the same amplification (usually 
by means of an image-intensifier elec- 
tron tube) and television methods used 
in Xradiography. The primary advan- 
tage is that motion can be observed, 
for example, during the passage of a 
liquid through a component, or during 
the process of casting a metal into a 
mold. 
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show highly 


Nuclear reactors are the most com- 
mon sources of neutrons for the neutron- 
radiography testing in industry. The re- 
actors being used vary in cost, number 
of neutrons produced, and power but, 
generally speaking, the reactor is a pro- 
lific neutron source for radiography. It 
is also possible to use radioactive ma- 
terials or accelerators as sources, but 
the number of neutrons available from 
them is usually less. 

Radioactive and accelerator sources 
do, however, offer the advantage of 
easier use in industry, thereby providing 
in-house industrial radiography and the 
possibility for carrying a neutron source 
to the inspection site. (One such port- 
able “neutron camera” is shown on p. 
57). At the present time, however, ma- 
terials to be radiographed are usually 
brought to a reactor source. The good 
image quality, short exposure times, 
and large image area tend to overcome 
the disadvantage of shipping material. 

In all cases, the neutron sources emit 
neutrons of an energv too high to use 
directly for the kind of radiography 
discussed here. Materials tend to be- 
come transparent and similar for fast 
neutrons, as they do for high-energy 
X rays. Fortunately, it is possible to 
slow down the neutron energy by sur- 
rounding the source with a light mate- 
rial such as water, plastic, beryllium, 
or graphite. The neutrons collide with 
these light nuclei and lose energy. 
These moderators, as thev are called, 
must occupy a reasonable volume (other- 
wise many of the fast neutrons would 
escape without slowing down) so we 
are left with a physically large ra- 
diation source (usually several feet on 
a side). Such a large source is difficult 
to use for radiography because the im- 
age of objects with any appreciable 
thickness would be very unsharp. This 
large source is very different, for ex- 
ample, from the small focal spot of an 
X-rav tube (often only 20/1,000 of an 
inch in diameter) or the size of a radio- 
active gamma-ray source for radiog- 
raphy. This problem is usually solved 

[Continued on page 123] 
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Scientific and industrial uses for N rays abound: Neutrographs 
radioactive, 
resin-bonded aluminum honeycomb aircraft structure (right). 


inaccessible cobalt pellet (left), 


HIGH VOLTAGE ENG. CORP. PHOTO 


N ray of used aircraft-metal oil seal 
shows that normal oil flow (dark lines) 
in at least three passages has been 
blocked by dried oil. 


GENERAL ELECTRIC PHOTO 


What you see here is a metal-sealed 
electrical relay with a nylon chip between 
the right-hand contacts. Neutrograph 
readily revealed the trouble spot. 
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Two-piece vise clamps to the edge of 
your bench. Locate stop-block piece ac- 
cording to work size. Two milled centers 
fit into clamp holes to hold round stock. 


The Little Vise 
е е 

with the Big Bite 

This is one of the smallest vises I've 
ever used, but it proved that it can 
handle some really big work. The 
secret of its giant capacity is the two- 
piece design. The vise works on the 
bar-clamp principle with your work- 
bench forming the bar. The Way-Out 
vise is made by the Coastal Abrasive 
& Tool Co., Trumbull, Conn. 06611. 


It sells for around $20 at hardware 
stores.—A. J. Hand 


Milled centers hold square stock firmly, 
yet allow you to rotate it. This is handy 
for quickly shaping a dowel with a plane. 


i 


With stop block at opposite end of bench, 
vise can hold big stock, even a door. 
Place clamping half of vise at corner of 
bench and handle can 


Vise holds stock on edge as well as on 
flat. This lets you do a neat routing job, 
or recess door hinges and lock. 
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rotate freely. 
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Mighty 


World’s First 
Structured 
Plastic Boat 


кене the rigidity in a molded plastic hull without 

increasing weight, and you've got a breakthrough. 
Do it at costs far lower than conventional methods, 
and you may change the face of boating. 

Bischoff Chemical, of Hicksville, N.Y., sees this 
future in its Spoacraft Chub, a 5%-foot dinghy with 
surprising qualities. Chub is the first structured 
plastic boat. Amazingly, it is mass-produced in a 
one-step operation—with one plastic. High-density 
polyethylene was chosen, but some 20 different 
plastics can be used in this process. The plastic 
"structure" is achieved by low-pressure injection 
molding (see diagram). Solid skin and cellular core 
are molecularly one piece, creating a strong material 
with inherent flotation. Bischoff has developed revo- 
lutionary low-cost mold techniques to produce the 
hull with a Union Carbide process. 

For our trials, my son pushed the Chub into the 
back of our wagon without lowering the second 
seat . . . and off the dock without ceremony. She 
entered the water like a porpoise. With a two-hp 
Evinrude (she's rated to four), this dinghy handled 
like a go-cart and reached five mph. Chub's only 
limitation lies in her brevity: Changing direction too 
smartlv before reaching planing attitude can make 
her gulp water, but not much. She's indestructibly 
tough. Price, with hardware and seat, is $89.95. 
Next Spoacraft? A 16-footer.—David D. Vigren 


FILLING THE 
ACCUMULATOR 


FILLING THE 
MOLD 
ACCUMULATOR 


BLOWING AGENT 


How automated mold works: When pre- 
determined charge of plastic material is 


midget:  Spoacraft Chub weighs 60 Ibs.—but is rated for 550-Ib. load. 


rn 


Skin of 14” slab can 
vary: 60 mil (above) to 
7 mil (below). Thick skin 
gives flex strength... 


. . . Thin skin makes 
weight lighter. Cellular 


core absorbs stresses 
in structured plastic. 


ACCUMULATOR 
BLOWING AGENT 


reached in accumulator, plunger rams 
charge into mold, where it expands. 
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and No Fat 


Monster: 
1,200сс 


By JIM DAVIS 


‘Tee the world’s largest, heaviest 
motorcycle, trim off the fat, add superb 
styling and suspension, and you have 
the Harley-Davidson Super Glide. Fill- 
ing the void between Harley’s gigantic 
650-pound FLH and smaller 450- 
pound Sportster, the 543-pound Super 
Glide rumbles through the quarter- 
mile markers in 14.06 seconds. Top 
speed? 119 mph. 

The huge 1,200cc V twin produces 
over 60 hp at 5,500 rpm. Maximum 
torque of 68 lb.-ft. is gained at 3,200 
rpm. What all that means to you is that 
you rarely have to shift the four-speed 
box in traffic, and can climb the steep- 
est mountain road in a much higher 
gear than with any other motorcycle 
around. 

The clutch on this machine is great. 
Even after acceleration. runs, I found 
no harsh operation or slippage. Clutch 
action was actually smoother at the 
end of the test than at the beginning. 

Even more amazing is the clutch 
lever on the handlebar. The lever can 
be pulled in with only one finger—a 
claim many small-cycle makers would 
be happy to make. 

I rode the Super Glide below sea 
level near Death Valley and in the 
mountains at altitudes of over 11,000 
feet with no problems. (This included 
one cold-morning start with tempera- 
ture hovering around freezing.) Sus- 
pension and ride were excellent. 

The brakes, however, arent any 
more than adequate. The front brake, 
although it measures a full eight inches, 
is prone to fade in a panic stop. The 
rear brake, even with hydraulic assist- 
ance, feels as if its lining is too hard, or 
as if it hasn't enough activating lever- 
age. 
With a base price of over $2,200, 
the Super Glide makes a big hole in 
your bank account. But if price isn't a 
problem, and you want the finest ma- 
chine that American motorcycling can 
produce, you should take a look at the 
"mod monster." 


automotive-type hydraulically damped 
shocks, is excellent. Hydraulically as- 
sisted rear brake wasn't exceptional. 


Turning the wheels is motorcycling's big- 
gest engine—a 1,200cc V twin with 
hydraulic tappets. It cranks out a whop- 
ping 60 hp at 5,500 rpm. 


Front-wheel brake (and rear, too) is of 
single-leading-shoe type. Front suspen- 
sion of Super Glide looks somewhat 
spindly but proved more than adequate. 


SUPER GLIDE SPECS 


Engine type ....OHV, V twin 

Bore and stroke .3.437 >< 3.969 in. 
Displacement ...74 cu. in. (1,200cc) 
Horsepower @ rpm 60 (approx.) ( 5,500 
Compression ratio 8:1 


Clutch type ..... Dry, multiplate, disk 
Primary drive ... Double-row, roller chain 
Final drive .....Single-row, roller chain 
Transmission ....4-speed constant mesh 
Gear ratios ..... Ist: 10.74:1 
nd:  5.50:1 
3rd 4.39:1 
4th: 3.57:1 
Brake diameter ..Front: 8 in. 
ear: 8 in. 
Tire size ....... Front: 3.75 x 19 
Rear: 5.10 x 16 
Wheelbase ...... 62.75 in. 
Saddle height ...29 in. 
Weight ........ 543 Ibs. 


Gas-tank capacity 3.5 gal. 

Oil-tank capacity .4 qt. 

Electrical system . Alternator (permanent-magnet 
type) with solid-state recti- 
fier & regulator; 12v bat- 
tery; headlight; taillight; 
horn 


119 mph 
РЕС... $2,190 f.o.b. Milwaukee 
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THREE NEW HOT ONES 
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New classic: 23-foot direct-drive 
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hull for fast running—with comfort for those aboard. Cockpit 


plan and eight-foot beam suit day-long fishing action. 


Off the Drawing Board, Into 


PS drives a hidden-motor outboard, scooped-stern inboard, 
and power-happy jet stepper. All from Chris-Craft 


"mans 


Concave area at stern nestles prop, shaft, 
and rudder, saves nine inches of draft. 


Walk-through windshield and sliding hatch 
permit upright entry to forward cabin. 
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By JIM ROE / PS Boating Editor 


m what you might expect from the 
world's largest producer of motor boats. 
Chris-Craft has introduced three excit- 
ing new sports boats—brand-new for 
1971. Naturally, PS readers deserve a 
firsthand look at each. So I took off for 
Pompano Beach, Fla.—Chris-Craft's 
home base—for some wring-out rides. 
The three boats: 

e А 17-foot Lancer deep-V called an 
outboard-inboard—the outboard motor 
really is “inboard.” 

e The 23-foot Lancer Offshore, a 
direct-drive deep-V with a shrewd hull 
design: A concave area is scooped out 
of the lowest portion of the V at the 
stern. 

e A hot little high-performance num- 
ber called the XK-18. It has a jet pump 
at the rear to translate its 320 horses 
into performance. 

You might label this group a trio to 
cure tired blood. 

Outboard/inboard—and cherry red. 
First, come on aboard the new 17-foot 
Lancer O/I. Cherry-red, clean-lined and 
bright in the water, she’s an inviting 
sight in the palm-tree-lined Pompano 
waterway. What’s new about her? A 
motor-well cut into her hull, forward of 
the transom. Mount an outboard motor 
in this well, shut the sound-deadening 
cover over it, and you have a boat that: 
a) looks like an inboard, complete with 
a smooth transom, and b) handles like 
an outboard. On top of this, it gives you 


all the first-cost and maintenance eco- 
nomies of an outboard boat. 

Slick appearance is a big plus, but 
that inboard mounting of the motor of- 
fers several practical advantages as well. 
One is extra-quiet running. To the 
sound-deadening engineering of a large 
outboard motor, this boat adds an in- 
sulated hatch cover. And, should you 
want to change plugs or otherwise do 
any light repair on the motor, just lift 
the cover and there it is—handily inside 
the boat. 

The Jim Wynne-designed 17-foot 
Lancer is rated to handle outboard 
motors from 50 to 125 hp. On the higher 
end of this horsepower, some in-line out- 
boards will not fit because of the restric- 
tions on the height of the engine cover. 
On our PS test boat, we bolted a 100-hp 
Johnson on the “transom” at the leading 
edge of the motor well. 

The 100 proved to be ample power 
for all our regular test maneuvers, and 
gave us a top speed estimated at 40 
mph. Acceleration from a standing start 
was satisfying and positive. Performance 
was all that you would expect from this 
hull-and-power combination. 

The boat handles in a 100-percent 
normal fashion, even though the motor 
is mounted a couple of feet forward of 
where it would be in the usual outboard. 
Proper adjustment of the tilt pin accom- 
plishes this. 

The only abnormality I found in our 


Lancer Offshore has a deep-V 


Swiveling seagate at the 17-foot Lancer’s 
stern makes it easy to lift outboard. 
Motor's just out of sight, not inaccessible. 


the Swim 


PS test boat was in the steering. I en- 
countered no trouble in making normal 
sharp turns to starboard. However, in 
trying to make a sharp turn to port, the 
motor—evidently mounted just a trifle 
off-center—hit the side of the well. Easy 
to fix. 

As she leaves the plant, the Lancer is 
well outfitted and you don’t need any 
extra equipment to put the boat in 
drive-away condition. (See our chart 
for specifications and standard equip- 
ment provided. ) 

At the time of our test she was avail- 
able in only one color—Calypso-red 
hull with a white deck accented with 
red feature stripes. The standard-equip- 
ment aluminum fender molding with | 
vinyl inset extends full length from bow 
to transom—a blessing to the owner of 
a brand-new boat that's as classy look- 
ing as this one. 

Available as accessories are cockpit 
covers, bilge pumps, electric horns and 

[Continued on page 1 12] 


Outboard-inboard Lancer 17 is sure to be 
one of the year's most talked-about new 
boats. That clean-line transom will never 
let on that she packs outboard-motor power. 


E 


XK-18's top speed is still secret, but au- 
thor thinks it might exceed 60 mph pow- 
ered with high-performance 320-hp engine. 
Both versions (standard engine is 235 hp) 
go with Jacuzzi jet pump—no propeller. 
Table below gives specs and equipment. 


Trio for tired blood: C-C’s new belles are smartly designed and equipped 


SPECIFICATIONS 17’ LANCER OUTBOARD 23' LANCER OFFSHORE XK-18 
Seating capacity ......... mee Ee TP | —————— s—Q——— 5 
c-r D CR Та II ET Ou dawa N a ac куана ES D* аа аа E HERE ERU Ec ee 17' 1112" 
Bean a SA QS BK WA d ЕЛ ТЕ GET V isauua xcu e e En ДИ haces ia aces GG E cao aOR E 6’ 11/2 
DATE eese mem oce E De eners ASR Tere СҮТ ДЕҢ... rusa EEE TE EERE FE ETE ыыра ELEC i 
Freeboard, fwd/aft ....... 2' 3° /2'%в с ДОРОИИ MINOR KOH 2' ЭА "/2' РАУАН SR M E a Cnn MEE 2/1 8” 
Ht. from waterline (max). . NT CES SN a eaten SA e A E Ee aa a eT RT UE RS 3 4" 
Weight (lbs., est) ........ ТОРИ vuctk caca a PER eae 3, або p Qe rc uu ЫДЫ aca р КОТЛЫ, 2,150 
Hull and decks .......... fiberglass M E x M. [Spip MEER o RE fiberglass 
СИРОВИНИ Ed E 30.0 125 BB vara sus 235-hp CC, direct drive ..................... 235- or 320-hp CC, jet pump 
Fuel capacity, gals. ...... S uaa pica wasn RODA d aca di d Bt suas eb i RA SCR TCR A Wo d ae OR ЕРЕ АИЯ 24 
PRICE: usos meae ic 8 RO erpa o9 аре v2.1; ————————— а ри $6,625; $5,595 


STANDARD EQUIPMENT 


Aft seats * alum. fender molding 
w/vinyl insert * bow eye * cleats 
* cockpit paneling w/storage 
shelf * mech. steering * naviga- 
tion lights * stern-pole light * 
ski-storage well * ski tow « vinyl 
carpet 


Alum. fender molding w/vinyl insert * 12v bat- 
tery * elec. bilge pump * bow eye « cleats/bow 
chock « cockpit paneling w/storage * fishwell 
in aft deck * instrumentation * lounge seats * 
mech. steering » navigation lights * ski tow = 
sliding hatch * walk-through windshield « under- 
floor storage * vinyl carpet 


Alum. fender molding w/ 
vinyl insert * 12v battery * 
elec. bilge pump « bow eye 
* cockpit paneling • foot 
throttle + instrumentation = 
mech. steering * bucket 
seats * stern seat « ski ring 
* windscreen • carpet 
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The Army and Navy are 


looking for a real weight-lifting 


chopper. Here's Sikorsky's 
answer: a bird that would lift 
over 22 tons; weigh in at 


59,000 pounds, empty. That's 


three times as much as the 


biggest helicopter made today 


—the Sikorsky Skycrane. 


<The backward 
Lamborghini LP 500: 


Is this any way to build a car? 
The engine's mounted ahead 
of the rear axle, facing back. 
The transmission fits between 
the front seats. An enclosed 
drive shaft doubles back, 
passes through the oil sump, 
and drives the rear wheels. 
The design eats up a lot of 
space, but puts 53 percent of 
the weight on the rear wheels 
for exceptional balance and 
handling. Doors tilt up to 
ease entry in tight spots. 
Those boxes on the steering 
wheel are actually spokes. 
The Bertone-designed body 
is 1315-feet long, 41 inches 
high. Instruments? Only a 
tach and speedometer. 
Everything else is handled 

by a sophisticated system 

of idiot lights. 


^ Jet-set kennels 
Now your dog can fly first 
class. Pan Am is offering a 
lightweight plastic travel 
kennel in four sizes. Inside it 
are built-in water cups you 
can fill or empty from the 
outside. Gates and windows 
are blue enameled steel. 
Prices are $10 to $26.50 at 
most Pan Am cargo offices. 


A Lightning bug 

Afraid of lightning? According 
to a German car-aerial maker, 
you're safest inside your car 
during a thunderstorm. 

In tests like the one above, 
researchers found the metal 
car body forms a Faraday 
cage around you, through 
which no lightning can 
penetrate. 
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A Folding antenna: Its place is in space 

The Air Force has a problem: If their pilots fly low enough 

to avoid enemy radar, their radio range is severely 

limited. Solution? Launch three antennas into space, and use 
them as “middlemen” in communications. Goodyear Aerospace 
is working on the antennas, designed to be launched folded up 
and unfurl when they’re in position. Above you see a 
32-element, 30-foot test model. As tests progress, a 64-element 
antenna that measures 50 feet across will be developed. 

It will be boosted into space by a Titan-type missile. 


А Penthouse mi " utility van — m Machine 


Once it was a Dodge Sportsman—you know, one of those 
little utility vans. Then George Barris got ahold of it. A bit of 
torchwork here and there—and zap! It's the Love Machine, an 
RV for playboys. Inside? Revolving bed, color TV, stereo, 

tape recorder, and French telephone. For privacy, a screen 
between the chauffeur's compartment and the sleeping area. 
Lighting? A crystal chandelier. Interior? Crushed velvet in 
candy orange and accented with over 1,000 gold buttons and 
fake-fur carpets. What's left of the body is painted yellow, 
blended with pearlescent orange. 


A Underwater pickup 
Pontoon houseboat? No—it's 
an underwater pickup truck. 
The Navy's testing it for 

use by divers in marine 
construction projects. It can 
carry a ton of cargo to a 
depth of 120 feet, has a top 
speed of 21% knots. A built-in 
electrical system powers 
divers' tools. 


^ Easy roller 
Here's one way to take the 


lug out of luggage. Rollers Sunroof> 
mounted in the bottom of the Stainless steel and Plexiglas— 
case and an extending hot materials for modern 
handle on top let you wheel furniture—are moving into the 
these bags around the airport building industry. They form 
with ease. Hide-A-Porter, the see-through roof of this 
Box 51, Waukegan, Ill., Vermont ski chalet. Result: a 
makes the bags. Price? $65. clean contemporary look, a 


wide-open view of the 
countryside, and solar heat. 
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<-Му laser the tailor 


How can American clothing 
makers compete with cheap 
foreign labor? One way is 

to automate. Computer-oper- 
ated laser cutters like this 
one by Genesco cut cloth 
faster, with less waste, and 
more accurately, than hand- 
guided scissors. And they 
snip away at costs, too. 


127-mph Alpine 
«Checker challenge E new Alpine A310 is the 


Checker pieces with values— biggest car ever built by 

1, 5, 10, or 25 points—are Jean Redele's small works 
adding a new dimension to in Paris. The tuned Renault 
the ancient game. Straight 16TS engine puts out 140 hp, 
piece-for-piece trades are and the car weighs only 
out—why lose a 25 to kill a 1? 1,815 pounds, The engine 
Two Way Checkers is $4.95 overhangs the rear wheels, 
from Yippy Inc., 80 Fifth Аме, as іп all earlier Alpines, giving 
New York, N.Y. 10011 40/60 weight distribution. 


Bottle lock 


Keep the kids out of danger- Stretchy metal 
ous bottles—and your Only 30 pounds of pressure 
brother-in-law out of your were needed to form the 
liquor—with a combination metal cathode-ray-tube bezel 
lock top. Bottle Locker at right. It's made of a 
fits standard plastic and stretchable zinc-aluminum 
glass bottles, screws on and alloy that handles more like 
off like a regular cap—once warm plastic than metal. 
you dial the combination. Normal forming pressures for 
$1.25. Le Jan, Box 24422, most metals are measured 
Los Angeles. in terms of tons, not pounds. 


«Turntable hangar 


Inside the Aerodome there's a 
rotating floor. You roll your 
plane nose-first through the 
door for storage. Come flight 
time, the floor swings around 
180 degrees, your plane faces 
the doorway, and you roll on 
out. Aerodome Industries, 
Wichita, Kans., makes the 
hangar of fiberglass. 
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А Metal-clad molding А Paneling vids texturing to — look 


Shears or tin snips cut this What are the two most popular looks in hardwood paneling 
angle without distortion or just now? Weathered siding and rough-sawn textures. 
burrs. Aluminum? It only Georgia-Pacific shrewdly combines them in High West—a 


looks like it—and it's a third natural, rustic paneling with a polyurethane factory finish for 
cheaper. Angle shape is only protection and easy maintenance. You can add character to 


one of the metal-clad wall- your den for as little as $21 for an 8'-by-12' wall. The deep- 
panel moldings made of grained pattern of weathered wood in random planks is 
Cycolac plastic. A thin steel enhanced by the embossed saw texture—and your choice of 
core adds rigidity. Stores sell tones: silver, saddle, and buckskin. For more information, 


it in six- or eight-foot lengths. write G-P at 900 S.W. Fifth Ave., Portland, Ore. 97204. 
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A Gutter unclutterer 


Leaves and debris can't clog 
your rain gutters once you 
install this tough polypro- 
pylene screen that can't rust 
or corrode and requires no 
special installation tools. 
A 25-foot package is under 
$2. Gutter Guard is made by 

| Soe! ا‎ 77 ERI! | Conwed Corp., 332 Minnesota 
& esl IBS Tr | St., St. Paul, Minn. 55101. 


| 
e 
| 
az 
| | 
| Fi 
a 
= а 


A Hidden alarm A Spinning umbrella | 

You mount this battery- High winds? This lawn <Automatic bookends 
powered alarm in a mortise umbrella is designed to with- There’s no tumble or leaning 
cut in your doorjamb. It's stand the toughest of them. when you remove a book from 


this rack. Spring-tension 
bookends firmly close the 
gap. Brass-finished rack holds 


activated by its own key and Each of the Aerovane's 48 
has three settings, including a aluminum slats is hinged to 


10-second delay to give you let it turn up in strong winds; | 
time to shut it off when re- above 25 mph, winds spin the from four to 20 small books— 
turning. Continental Instru- unit on its pole. It folds for ог you can use it for stereo 


tapes, 45-rpm records, digest- 
size magazines. $2.98 from 
Cel Products, Box 553, 
Palatine, Ill. 60067. 
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ments Corp., 3327 Royal Ave., off-season storage. Price: 
Oceanside, N.Y. 11572, calls $149.50. Dodge Machine Co., 
it Jamb-Gard. Hoosick Falls, N.Y. 12090. 


Whats New 


IN TOOLS 


5 A 
| 


Want to reproduce exact duplicates of spindles or table legs? 
This A-base wood-turning duplicator can be used with vir- 
tually any wood or metal lathe, and has no moving parts to oil 
or wear out. Just align the turning chisel with your lathe 
center by raising or lowering the tool post, tighten a set- 
screw, and the device is permanently adjusted. The chisel is 


hardened for long duty, but can be resharpened. You can dupli- 


cate from a flat template by moving the chisel gently against 
the turning blank, as above. The duplicator is $59.50 from 


Turn-O-Carve Co., 3680 University Ave., San Diego, Calif. 92104. 


A Versatile vise 


Here's a combination vise you 
can use anywhere around the 
house or outdoors. It comes 
with two bases—the suction- 
type shown, plus a clamp. The 
head swivels 360 degrees, 
both vertically and horizon- 
tally. It's called the Little 
Giant. Consew, 1115 Broad- 
way, New York, N. Y. 10010. 
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A Big-fist riveter 


The rugged design of Ramset's 


heavy-duty rivet tool adapts 
it to such jobs as anchoring 
this printed circuit. The alu- 
minum die-cast frame has a 
built-in adjustment to tailor 
the stroke to any size hand— 
or rivet. The SSR-2 retails 

for $19.95, or $23 buys a kit 
with 180 assorted rivets. 


< Heavy-duty cutter 


Hard glass, thick plate, or 
ceramic tile are no problem 
for this hand-grip cutter. And 
if the wheel dulls under heavy 
pressure, you just pry it out 
of the slotted tip and pop in 
a replacement unit. It’s made 
by Fletcher-Terry Co., Spring 
Lane, Farmington, Conn. 
06032. Price is $8.95. 
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A Protractor doubles as triangle or compass 


This multipurpose tool measures angles like a standard pro- 
tractor—but it doesn't stop there. It lets you draw and bisect 
those angles, scribe circles, measure in inches and centimeters, 
and solve basic problems in geometry and trigonometry. Made 
of high-impact transparent plastic, it has a rotating cross 

strip within its calibrated circular cutout; this snaps out 

to serve as a compass. There are also diameter gauges 

from 1/16 to 3/4 inch, plus beveled-edge, wrap-around rules. 
It's called the Pacemaker Protractor and it's $1.95 from Frey 
Educational Research, 7434 Craigmere Dr., Cleveland 44130. 
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A Pump sprayer 


You need no compressor with 
a Sure Shot air-charged 
sprayer. Fill the one-quart con- 
tainer with car polish, weed 
killer, stains, or light oils; at- 
tach the pump, pressurize with 
seven strokes, and tote the 
unit anywhere. Milwaukee 
Sprayer, 2437 West Fond du 
Lac Ave., Milwaukee 53206. 


A Custom grommets 


Need a grommet? These Neo- 
prene stepped or tapered 
cones let you snip off exactly 
the diameter you need for 
handling many sizes of cable 
or tubing up to an inch. The 
resilient, grease-resistant uni- 
versal grommets are made by 
Huntington Rubber Mills, Box 
570, Portland, Ore. 97207. 


Whats New V No-worry engine 


No fooling with carburetor- 
FOR THE YARD 


adjustment screws on this 
new Sears edger engine; there 
are none. And no overheating: 
Curved cooling fins and a 
blower put air where it's most 
needed—in the exhaust-valve 
area. Starting? Easier, with 
compression release and 


geared reduction between rope 


and crankshaft. 
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= Memory nozzle 


Set it and forget it—the 
Handy Reminder Nozzle 
automatically returns to any 
spray setting you put on it. 
The nozzle control sets spray 
pattern; the valve lever, 
volume. Price (in stores): 
$2.98. Maker is L. R. Nelson 
Co., Prospect Rd., Peoria, Ill. 
61614. 


^ Log eaters 


Fast cutting speed in a light- 
weight saw—that's what you 
get with the new high-per- 
formance Orline Mark II 
models. Standard model 
weighs 11 pounds, comes 
with 14-inch bar and chain. 
Deluxe model has 16-inch bar 
and chain, automatic oiling. 
Prices: $149.95 and $169.95. 


^ Garden gun 


Attach it to your garden hose 
and you have an all-purpose 
garden gun for nourishing 
plants or spraying insects. 
Fingertip control lets you 
adjust it from a long jet to a 
gentle shrub spray. Price of 
Melnor gun: $6.99. Maker: 
Sherrod Co., 14 Pimlico Rd., 
Greenville, S.C. 29607. 


IN OUTDOOR 
RECREATION 


^ Fish finder 


Your line will be where the 
fish are if you clamp this new 
$99.50 electronic fish finder 
to your gunnel or seat. Self- 
contained, it uses two six-volt 
lantern batteries. Solid-state 


circuitry reduces battery drain. 


It's made by Columbian 
Hydrosonics, 216 N. Main St., 
Freeport, N.Y. 11520. 


A Cook's helper 


A butane torch supplies the 
heat for the Camp 'n Cook. 
The little camp stove weighs 
less than five pounds, folds 
flat for portability, opens in 
seconds. One butane injector 
burns up to 12 hours. The 
stove, with two injectors, sells 
for $16.50. It's by Ronson. 


^ Sea or ski 


A snowmobile and a power- 
boat? Right. This prototype by 
Massey Ferguson zips you 
along over snow or water. For 
water use, you drop the tracks 
and skis, add a prop. A 55-hp 
VW industrial engine gives it 
speeds of up to 30 mph on 
snow, 20 in water. Production 
models? Coming in two years. 


< Flare gun 


Emergency? Pull the chain on 
this small gun and it sends a 
bright red flare hundreds of 
feet aloft to alert rescuers. 

A pack of three Survival Sig- 
nals sells for $4.85 from 

Jo El, 2138 E. 10th St., 
Honolulu, Hawaii 96816. 


A Wrist preserver 


It's a little four-ounce packet 
you wear on your wrist. But 
push a plunger, and—whoosh! 


—in two seconds a CO, 
cartridge turns it into a life 


preserver. Reuse? Deflate it, 
replace the cartridge. Aqua- 
Aid sells for $6.45 (cartridges: 
six for $2.40). New Era, 2670 
Meadow Rd., Lumberton, N.C. 
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IN BOATING 


ў 
А Charge account 


A charge indicator on the 
console of this electric motor 
lets you see at a glance when 
the battery needs recharging. 
There's also a handy night 
light, and toggle switch for 
reverse. Permanent-magnet 
motor works with two-blade 
nylon propeller. About $110 
from Sears. 


ws 


Want to raise or lower your 
motor to improve operation? 
This bracket does it quickly. 
A levered bolt turns tightly 
against a guide arm, allowing 
quick adjustment of motor 
height to compensate for 
loading changes. Two models. 
Nine Co., Box 23054, 
Richfield, Minn. 55423. 
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A Outboa rd bracket 


< Tri-hull runabout 


Cupped strakes on this fiber- 
glass tri-hull improve lift, 
smooth your ride, and make 
handling easy. And the seven- 
foot beam on a 16-foot four- 
inch hull creates solid sta- 
bility, with seats for eight. 
Cobalt Boats, Box 29, 
Neodesha, Kans. 66757. 


< Plastic boating 


That 12-foot plastic hull 
weighs only 55 pounds, but 
it'll carry 600 pounds of peo- 
ple. Lateen sail is 50 square 
feet. Price of the Sea-Swinger: 
about $200. Lockley Mfg. Co., 
310 Grove St., New Castle, 
Pa. 16103. 


A Sailboat kit 


Carry your sailboat in a valise? 
Right. It's only 47 pounds. 
The mast-stepping unit in- 
Stalls quickly without screws 
or bolts. The one-unit rudder, 
pintle assembly, and tiller 


clamps to the transom. Kit is 
$288 from West Products 
Corp., Box 707, 

Newark, N.J. 07101. 


A Sportabout 


Feel sporty? This newcomer 
from Kenner—the Super Sport 
—comes with convertible top, 
side and rear curtains. Just 
like a Duesenberg. Behind the 
windshields are padded cock- 
pit seats. She'll seat seven. 
Power? Up to 95 hp. Kenner 
Boat Co., Box 16, Knoxville, 
Ark. 72845. 


Whats New 


FOR YOUR CAR 


A Valvework timesaver 


You can remove and replace 
overhead-valve keepers and 
seals easily with this tool. 

It’s ideal for overhead-valve 
engines: no tension loss 

or bent valve springs, no twist 
or cuts in oil seal. Available 
from ECO, 3500 N. Brabant 
St., Philadelphia, Pa. 19134. 


A Ceiling dispenser 
Need a tissue fast? Just reach 
up. The Ezy-Reach tissue 
dispenser has a spring-steel 
mounting bracket, comes with 
box of tissues and reusable 
litter bag. Car-ette Co., Box 
429, Anoka, Minn. 55303. 


< Level meter 


When you want to know what 
angle your car, truck, camper 
or boat is at, just glance at 
this precision inclinometer. 
It's three inches square, 
attaches quickly to any 
surface. Price: $7.95 from 

E & R Specialty House, 1218 
Rawson Ave., Fremont, Ohio 
43420. 


< Clip-on desk 

Can't fit a built-in desk in your 
car? Try the Autodesk. It's 

17 inches in diameter, clips to 


your steering wheel. A scratch- 


resistant coating keeps it from 
damaging the wheel. 

$3.89 plus postage from LIM 
Products, 4908 N. Hutchinson 
St., Philadelphia, Pa. 19141. 


- Fuel lock 

A thief may start your car 

by crossing wires, but he 
won't go far. The Gas-Lok's 
solenoid switch prevents fuel 
flow into the carburetor. A 
2.58-gpm unit is $34.20; a 
4.2-gpm is $46.40. Automark 
Ind., 641 S. Vermont St., 
Palatine, 111. 60067. 


Whats New 


IN ELECTRONICS 


A Frequency counter 
This five-place digital counter 
reads from one Hz to over 

15 mHz—accurate to one 
digit. Logic circuitry uses 26 
integrated circuits. Automatic 
gating and storage buffers 
hold previous display until 
new frequency count. Building 
time: five hours. $199.95 from 
Heathkit. 
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A Long-range mike 


Want to record distant conver- 
sations and sounds? This 
ultrasensitive mike with para- 
bolic reflector comes with 

Bell & Howell's Astro-Mike 
kit, which includes the 
cassette player. The kit in- 
cludes a regular remote- 
control mike, batteries, and 
a blank cassette. $54.95. 


A Infrared alarm for home or boat 


When an intruder breaks the invisible infrared beam in this 
alarm, you—or your neighbors—will know it! An alarm will 
sound in the master control unit, which automatically sets 
off the loud outside bell. House lights, connected to the unit 
inside and out, also go on. The Knight Watch home alarm 
system comes with two sensor-beam detectors, a built-in 
standby battery in event of power cutoff, outside alarm, and 
wire. The master control has a wood-grain finish. It's $150 
from Knight Watch Alarm Systems, Inc., 701 5. Atlantic 


Blvd., Monterey Park, Calif. 
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Ingredients for white-water slalom race: one wild driver, plas- Rocks—like the unseen one this inflatable bumped—have to 
tic poles suspended over the worst rapids, and enthusiastic be avoided when you're in a thin-skinned canoe or kayak. But 
paddlers who think the world’s greatest thrill is maneuvering when a nasty rock puts a hole in your fine boat, don't despair. + 
around poles menaced by hidden hazards and churning foam. A little patching will make everything all right again. 
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Waves—the пате of the game: If you turn over, you flip the You get two strokes for the price of one with the double-blade 
boat upright again while you're still inside. Spraydeck and kayak paddle. Recovery stroke of one blade is the downward 
sprayskirt keep the water out. A lifejacket is mandatory. Hel- stroke of the other. In a kayak you sit with legs extended 
met to prevent brains being scrambled on rocks is also wise. toward bow. Canoeist kneels and uses single-blade paddle. 


Paddling where angels fear to tread—avoiding rocks, per- A streamlined white-water kayak isn't the toughest boat in the 
forming seemingly impossible turns with a fiberglass boat world. But it’s one of the most maneuverable. In the hands of 
| that may weigh less than 40 pounds, despite tons of pound- an experienced paddler (you can become highly skilled in a 


boats appear clumsy. 


5 ж 


ing water—this is what white-water canoeing is all about. 


couple of seasons) it can make heavier 


же. 


White-water slalom racing is becoming touching them. Paddlers who touch the ham, Mass.; Klepper Corp., 35 Union Sq. 
increasingly popular. The trick here, for fewest poles and set fastest time win. W., N.Y.C.; Old Town Canoe, Old Town, 
canoers and kayakers, is to paddle be- For boat catalogs, write High Per- Maine; Folbot Corp., Charleston, S.C.; 
tween sets of plastic poles without formance Plastics, 349 Lincoln St., Hing- Grumman Boats, Marathon, N.Y. 


WILD WHITE WATER 


Tried everything? Not until 
you've kayaked or canoed 
to where the stream roars 


By RAY HILL 


Hill leans a kayak in a swimming pool. 
It's best to learn boat handling in calm 
water, then progress to the rough stuff. 
Learn with a club, if possible. Informa- 
tion about white-water clubs, events, and 
rivers can be obtained from Ed Alex- 
ander, Pres., Amer. White Water Affilia- 
tion, 6 Winslow Ave., E. Brunswick, N.J. 


Tiny, instantaneous, and 
quiet, these newcomers will 
fit a modest budget, too 


By JOHN Н. FREE 


££ 

Shall I put it in an envelope for 
you?" The receptionist, dodging car- 
penters and plasterers, spoke above 
the din in a mid-Manhattan sales office 
being opened by Canon, Inc. 

I agreed, but later in the elevator 


Weekly home budgeting problems? This 
Pocketronic unit prints the answers. 


ables, like SCM's Marchant 1, anywhere. 


couldn't resist transferring “it’—a com- 
pact, battery-powered minicalculator— 
to my coat pocket. As advertised, it fit. 

The 1.8-pound calculator was the 
smallest of six I borrowed recently. Its 
"brain" was shrunk from several hun- 
dred square feet of circuit diagrams to 
three incredibly complex semiconductor 
chips, each smaller than a pencil eraser 
in diameter and thinner than your fin- 
gernail. Canon and Texas Instruments 
had also built a solid-state thermal print 
head into the unit, along with a tiny 
motor-like device that spits out answers 


Rechargeable batteries let you take port- 


Ж 


Microelectronics Shrinks the 


on A-inch heat-sensitive tape with a 
faint put-put sound. 

Canon's Pocketronic is one of the new 
“personal” calculators aimed at on-the- 
go businessmen, students, housewives— 
anyone with a need for occasional or 
frequent calculations. 

The new-breed portables I used cost 
over $300, but competition and inno- 
vations (page 111) are lowering prices. 
Commodore put a $199 tag on their 
108 just last month. (An electronics 
engineering magazine optimistically pre- 
dicts $100 units before Christmas.) 


New personal calculators will be popular 
with students as prices fall to $200 level. 


Desk-top, AC-only units (left) are rapidly 

replacing electromechanical calculators : ‚ ‚ ' | 
ir inci: du and small-business applica- Number read-in / display chip, Decimal-control chip 
tions. Under-$500 units tried by author containing 900 transistors, con- provides logic functions 
include: Commodore 412F, left; Casio verts signals from keys to binary for automatic floating 
121-A, front; Brother 310. Portables form, determines which tube point, stores and shifts 
used: Sharp's QT8-B (above left and be- segments light, generates basic decimal points for oper- 
low), Canon's Pocketronic (above right). timing signals. ands, sends signals to cir- 
cuits aligning decimal 
point. 740 transistors. 


Calculator 


Larger, AC-only personal calculators are 
being discounted to $260 and less. 

About 70 percent of the electronic 
calculators sold here are assembled in 
Japan, usually with American-made 
microelectronic components, Japan ex- 
pects to make 2.9 million calculators 
this year, up 65 percent from their pre- 
vious fiscal year. 

The bulk of the sales are in office-type 
calculators, which often have “memo- 
ries” for storage and accumulation of 
answers, programing features, printout | 
on paper, and square-root capability. КУ ес —— 
These calculators average about $800. pee de | 
Gradually, electronic calculators are ex- 
pected to make obsolete some one mil- 
lion electromechanical machines in this 
country. 

Shrinking the circuits. All of the 
battery/ AC calculators (and some AC- 
only units) use MOS/LSI (metal-oxide 
semiconductor/large-scale integration). 
LSI chips usually contain the equiva- 


Arithmetic chip does 
basic digital math, 
sends most control, 
signals to other chips. 
Register section shifts 
digital data for calcu- 
lations. 900 transistors. 


Address-control circuit, 
the QT8-B's fourth LSI 
(large - scale- integration) 
chip is shown enlarged 
from its .133-in.-sq. size. 
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lent of hundreds of transistor circuits. 
Medium-scale integration (MSI), with 
under 100 transistor functions, is often 
used for larger units where power and 
space are not critical. 

LSI chips are generally wired into 
42-pin cases. Since one LSI package 
can replace a dozen or more MSI units, 

Continued 


Chip directs signals to 
the right calculator cir- 
cuits. Another, less-com- 
plex chip (not visible) 
generates a series of 
pulses used by all four 
logic circuits for calcu- 
lations performed. 
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labor costs can be reduced. Also, with 
fewer components and connections, LSI 
increases reliability. 

Development of LSI technology got 
an early start here, The first LSI calcu- 
lator, introduced in 1969 by Sharp Elec- 
tronics, was a joint effort by Sharp’s 


parent company in Japan and a North 
American Rockwell division that had 
perfected its microelectronics knowhow 
for the Minuteman-missile and Apollo 
systems. 

How they make chips. Some 100 
chips, each 0.1-іпсһ square, may be 


| Calculators that — ke wp ue 
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Waiting lists to use digital computers 
are shrinking these days. Instead, 
engineers, scientists, businessmen, 
and students are solving—at their 
desks—problems that range from 
stock-and-bond analysis to satellite 
orbital mechanics. 

LSI circuits in their desk-top cal- 
culators make it possible. Some of 
these units can outperform the room- 
filling computers of the ‘50s. When 
problems or equations are complex or 
must be repeated frequently, calcu- 
lators can be programed to operate 
with the figures you feed them in a 
step-by-step sequence. Some can be 
programed for thousands of sequen- 
tial steps; wallet-size magnetic cards, 
ordinary cassettes, and punched 
cards feed programs in. 

Unlike computers, however, calcu- 
lators can’t modify, erase, or choose 
from stored instructions; nor are cal- 
culators equipped to process the huge 
amounts of data that large digital 
computers handle. 

Answers are displayed on digital 
readout tubes, cathode-ray tubes, or 
paper; they may even be plotted 
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Typewriter-size, programable 
desk-top calculators like Wang 
Laboratories’ 100 series let 
you tackle complex problems 
without computer languages. 
Keyboard and plug-in cards 
for statistical version differ 
from scientific model (above). 


automatically on charts and graphs. 

Here's how the keyboard on the 
Wang 144 shown above operates: 
Numbers are entered with the stan- 
dard 10-key keyboard. The key groups 
on either side give you two calcula- 
tors—one for ‘‘scratch-pad”’ side cal- 
culations. The technical-key group 
(left) will square a number, find a 
square root, calculate the x power of 
е, give reciprocals and natural log- 
arithms—and more. 

Keys for programing and an add-on 
printer are on the right. (Programing 
requires punched cards that are con- 
tinuously scanned by the calculator.) 
Up to 14 storage registers (cards 
with integrated-circuit ‘‘memories’’) 
can be plugged in to fit your needs. 
With the F(X) key (top row) pushed 
in and a trigonometric package in- 
stalled, for example, keys RO-R11 can 
give trig and inverse-trig functions, 
degrees to radians, radians to de- 
grees, etc. The top switches and keys 
let you set the number of decimal 
places in the answer, round off, and 
automatically add entries to storage 
registers. Price: $1,845. 


formed on a silicon wafer two inches 
in diameter. Circuit masks (photo trans- 
parencies used to form various chip 
layers) are made 120 times actual size. 
These chip masks are then photograph- 
ically reduced and repeated, forming 
about 100 identical masks on a two-inch 
glass plate. Placed directly on a photo- 
sensitized wafer layer, 100 chip patterns 
can be etched onto its surface. 

A silicon-oxide layer diffused on the 
silicon, for example, has hundreds of 
holes (for each chip) etched through 
to the silicon wafer. Other layers are 
deposited and patterns etched. 

When completed, each chip is like 
a layered city map with hundreds of 
stop-and-go lights. These "lights"—the 
transistors—can be switched on and off 
by signals following the patterns. After 
a diamond cutter crisscrosses the wafer, 
the chips can be separated like tiny bits 
of glass. 

How they work. All but one of the 
calculators I tried were four-function 
units (add, subtract, multiply, divide). 
Brother's 310 ($349 list) has no divide 
key; you have to look up the reciprocal 
of the divisor in a list provided, and 
then multiply. 

Calculations are silent and answers 
appear the instant you push the equal- 
sign key (except for Canon’s Pocke- 
tronic). Figuring out the correct loca- 
tion of the decimal point, however, was 
not always easy. None of the AC-only 
units had a full-floating-automatic-deci- 
mal feature, while all battery/AC calcu- 
lators did. 

This feature places the decimal point 
in the answer no matter what problem 
you tap into the calculator. Without it, 
vou have to manipulate slide markers 
and recall instructions from the manual. 
Generally, a higher-priced model has 
the automatic decimal. (Thus Casio’s 


[Continued on page 111] 
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More-efficient circuits enable Sharp's 
ELSI-8, using penlight cells, to fit this 
case. The QT8-B requires bigger cells. 
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How images 

relayed by new 
satellite series 
will benefit you 


By DR. WERNHER 
von BRAUN 


NASA Deputy 
Associate Administrator 
PS Consulting Editor on Space 


1, late March next year a Delta rocket is scheduled to lift 
from a launch pad at California's Western Test Range. 
Roaring skyward, it will place a 1,788-pound payload into 
a special “midmorning” near-polar orbit 565 miles above 
the earth. 

From this orbit, sophisticated multispectral sensing de- 
vices in the first Earth Resources Technology Satellite, 
ERTS-A, will probe the vast expanses of land and water 
beneath it. TV images and other data will be transmitted 
to ground stations in Alaska, Maryland, and Texas, and 
converted into photographs. ERTS-A will operate for one 
year, then ERTS-B—equipped with more complex sensors 
—will take over from a similar orbit. As scientists deter- 
mine how the images and data streaming from these ex- 
perimental satellites can be processed and used most 
effectively, they will plan progressively more complex ERTS 
spacecraft for the ’70s. 

What can earth photos from space tell us? Striking and 
incredibly detailed photographs made during manned 
Gemini and Apollo orbital missions (next page) have al- 
ready provided important information on earth resources, 
demonstrating the value of space-borne platforms for earth 
surveys. 

With such photos, experts can spot both air and water 


Bristling with antennas to beam TV images 
and data to earth, ERTS-A spacecraft shown in 
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this artist's conception will orbit earth next 
year, beginning a survey of our resources. 


Saving Earth’s Resources 
with Photos from Space 


pollution, chart urban growth patterns, and map the con- 
stantly changing surface of the planet accurately and rapidly. 
(Nearly one million aerial photographs are required to form 
a photomosaic of the U.S., whereas just 400 satellite pictures 
can cover the same area.) The nation’s limited natural re- 
sources of water, minerals, oil, fish, and agricultural crops 
can be surveyed and managed more effectively by planners, 
Foresters, farmers, fishermen, and others will eventually 
benefit directly from data provided by ERTS spacecraft. 

ERTS will pioneer another concept-of great potential. 
Numerous data-collection platforms equipped with tempera- 
ture, humidity, wind-speed and other instruments will be 
set up throughout the U.S. and its coastal waters. Data 
will be radioed up to ERTS, which can then beam it to 
central receiving sites on the ground for use by meteor- 
ologists. Sensors located in streams and rivers could beam 
data to ERTS, providing advance warning of floods. 

Many additional uses of the ground-to-ERTS data-collec- 
tion system have been suggested. One example: Tiltmeters 
—a type of precision level gauge—could be installed in. 
the craters of some 220 active or dormant volcanoes. Since 
voleanic eruptions are invariably preceded by a volcano's 
subterranean “magma chamber" filling up, a passing satellite 
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The promise of surveys from space: Turn page for spectacular astronaut-made photos i» 
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Earth’s awesome sights recorded 
in manned-speceflight photos . . . 
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Circular shape of huge thunderstorm cell over South Color infrared photo of Vicksburg, Miss., area sho ' 


America indicates its slow movement. High-quality lites in forestry management. Dark blotches in light area (once a flood 
photos from ERTS series will benefit meteorologists. plain) are uncut timber patches. Colors show light-reflectance variation. 
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taken from Apollo 7. Infrared sensors in satellites detect fires easily, and can be 
used to determine extent of burning areas, since they can "see" through the smoke. 


Cultivated land near Phoenix, Ariz., (right of center) registers as red squares on 
color infrared film. Urban growth, agricultural activity, and grazing-land manage- 
ment are a few areas of national land-use studies aided by analysis of space photos. 
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Continental slope into Atlantic and river 
sediment are visible near shoreline be- 
tween Brunswick and Savannah, Ga. 
Among uses for such photos: mapping 
features of coasts and inland lakes, fore- 
casting floods, locating fishing areas. 


Political boundary stands out sharply in this color infrared to drain salts in U.S. irrigation water create lush farmlands. 


shot of California's Imperial Valley and Mexico. Tiles used In Mexico (bottom of picture), soil salinity limits vegetation. 
Clouds of sediment from shoals on Cape Hatteras, N. C., drift into the E AY 208 pre e Sn N 
Atlantic. Monitoring the ocean's surface with satellites will help pinpoint м. M Cn LET 
oil and chemical slicks, which now threaten oxygen-generating plankton. Ne = bd о 
Insect-infested trees in Oregon appear blue-green in aerial photo, while „<: oT Kr 
healthy trees are red or pink. Why? Unhealthy leaf cells reflect fewer “ia e gt [ 
infrared rays, and the color infrared film sees what human eyes can't. г > {та 1 
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| The 
| Table 
| That 
— a Wall 


Supergraphics—those bold 
geometrical wall accents— 
are today's design rage. 
This one lifts off to double 
as a "marble" tabletop 


Designed by KEN ISAACS 
BUILT BY ROSARIO CAPOTOSTO 


ань, furniture that man- 
ages to look good while performing 
both its functions is pretty rare. 
But this versatile cube table is not 
only handsome with or without its 
Corian top—it shares that disk: 
Hung on a wall it creates a bold 
decoration. 

As a simple cube, the table snugs 
in between a couple of chairs to 
hold a lamp and ashtray on top, 
with generous storage for maga- 
zines and leisure equipment below, 
But when a more spacious top is 
needed for refreshments or games, 
down comes the split disk to fit 
neatly and securely on top, as 
shown below. The hardwood-and- 
aluminum bracket remains as a 
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decorative accent all its own. (That 
good-looking wall, incidentally, is Mar- 
lite Paneling’s new Parrot Green Plank.) 

The big supergraphic top. You 
make it of DuPont’s Corian—a dense, 
tough methacrylate sheet that brings 
solid-marble effects within the range of 
your workshop tools. We chose the %” 
thickness (about $8 per sq. ft.) but if 
vou don't mind a lamination joint 
around the edges, you can use the half- 
as-costly 4” sheet to face the Б” ply- 
wood, joining the two with contact 
cement. 

If your building-supply dealer doesn't 
yet stock this material, it's time to intro- 
duce him to it. Or, for the source near- 
est you, write the Building Products 
Div., DuPont Co., 3301 No. Market St., 
Wilmington, Del. 19802. For this pro- 
ject, we chose Regal Gray; Corian also 
comes in both olive and beige vein 
patterns. 

DuPont recommends the use of car- 
bide-tipped tools for working Corian, 
but you don't have this option with 
saber-saw blades. A 14-tooth metal-cut- 
ting blade (Rockwell's 24156 or equiva- 
lent) will do the job. 

Splitting the top in two (with a 1" 
gap) not only creates a striking design 
—it lets you get a larger diameter than 
is otherwise possible from the 30"-wide 
Corian sheet. But you do have to pivot 
your circle-cutting guide from a point 
4” beyond the edge (unless you pre- 
fer to trim off both straight edges after 
cutting the half-circles). 

The circle guide. We made our own 
from 1/16"-by-E" mild-steel bar stock, 
hammering one end over, as shown in 
the top photo, to form a corner that let 
us align the pivot point with the front 
of the blade teeth. The hole we drilled 
for the pivot nail was exactly 18" from 
the teeth when the bar was mounted in 
the guide channel of the saber saw. 

After placing the finished half-disks 
face down on a smooth surface and 
drilling pilot holes through the cleats, 
set the cleats aside and thread the holes 
in the Corian with a 4"-20 tap. Now's 
a good time to drill %” holes through 
the upper cleat (at right angles to and 
spaced between the bolt holes) to take 
the wall-bracket pins. 

To assure alignment, have the wall 
bracket already assembled. Since it 
must be decorative, we suggest you use 
hardwood turning stock, such as walnut 
or maple. The square should match the 
dimensions of the 2-by-2 cleats. For the 
pins, we used anodized aluminum, but 
you may prefer solid brass rod. Lock 
the pins in place with a brad driven 
through a predrilled hole in each rod. 

Apply a bead of panel adhesive (we 
used Darworth) to the back of the 
Corian before repositioning the cleats 
and bolting them fast, Mount the 
bracket at the desired height on your 

[Continued on page 119] 


A split disk of Corian? It's easier than it looks 
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Trickiest task is cutting two parts that 1%” beyond edge (on scrap jig clamped 
are less than half-circles. Pivot must be 


to Corian) and aligned with saw teeth. 
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Finish radius edge with router, using car- photo can be used if you don't trust your 
bide bit. Pivot-jig similar to one in top hand skill—or, edge can be sanded. 
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part-way into Corian. Counterbore for 
heads. Remove cleats, tap Corian holes. 


Position cleats with double-faced tape 
while drilling bolt holes through and 
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Apply bead of panel adhesive to cleat Seat cleat in adhesive, drive six bolts; 
position, keeping Corian halves 1” apart. install second cleat and allow time to set. 
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Crumbling adobe in the Mojave Desert 
forms a backdrop for the D-Tex De Lux, 
Goldak Model 720, and the White Globe- 
master. Old desert ghost towns are a 
likely place to look for loot. Inexpensive 
detectors like the Challenger (above) are 
for beachcombing and shallow work. 


Treasure Hunter's 
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Finding mineral veins and large items down deep is easy for Old mining sites are good for treasure hunting. Here a Gar- 
The Goldak 1100, one of several transmitter-receiver detectors. rett Hunter goes to work on a hill near an abandoned mine. 
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Beaches are frequently rewarding to treasure seekers. Inter- ЙИНЕ S waves — a storm may uncover valuable objects. 
esting items are lost in the sand by bathers or washed ashore The two hunters above are using a Heath GD-48, a good 
from wrecks, like the one in the photo above, at right. Or general-purpose detector you can assemble easily from a kit. 


Guide to Metal Detectors 


Looking for that pot of gold? You may 
just find it with a metal detector 


By JIM DAVIS / PS West Coast Editor 


The scene: An old Arizona ghost town. I'd spent most of 
the day rummaging through deserted streets and buildings, .. 
hunting for lost relics. Nothing worthwhile had turned up. І ye 
was ready to head home when I looked up. Trudging slowly ie 
toward me, carrying what looked like an Army mine de- T. 
tector, was a sunburned treasure hunter. Slung over his : 
shoulder was a gunnysack filled with the fascinating dis- e 
cards of times past: old pots, a rusted revolver, an axe head, Ue 
corroded cartridge casings, and more. 

That was several years ago . . . my first encounter with 
metal detectors. Since then they've become my constant 
companion on outings of all sorts, and Гуе learned a great 
deal about them: how to use them, which type is best for a 
particular job, even when and where it's best to put them to 
work. Let's take a look. 

Metal detectors fall into three basic categories, from the 
standpoint of use. First, there are simple, lightweight de- 


tectors that have shallow penetration. These are usually the ~~ : д». 
Continued on page 116 p. ыг 
Not really treasure, but still interesting, are these ~ 7 


items uncovered by author In a well-traveled campsite. an 


he '71 Riders: New Style, 


Get off your feet and into 
the seat—you'll find a design 
that's right for your lawn 


By E. F. LINDSLEY / PS Midwest Editor 


Once upon a time the riding mower 
was a sort of ugly duckling, larger than 
a walking mower but lacking the ap- 
peal of a miniature tractor. That day 


А 


$ is gone, A quiet revolution has made 
"Qe d some riders strikingly handsome. And 


they're no hybrids with built-in com- 
promises. 

Designed from scratch to cut grass, 
riders give the satisfying performance 
of a specialized tool. Speed, handling, 
safetv, and storage convenience are 
just a few more solid reasons for buy- 
ing one of the new riders this year. 
Add it all up and you'll find that riding 
mowers offer some of the best bargains 
on the outdoor-power-equipment lot. 

If you haven't looked at riders for a 
while, here's what to expect: 

e Styling—some of it outstanding. 

e Better drive trains; a trend to 
friction-disk, multispeed types. 

e Emphasis on safety in the mower 
controls, interlocks, and brakes. 

* More power: Seven- and eight- 
horsepower engines are common. 

e Big cuts for big lawns; look for 
32-, 34-, even 36-inch cuts. 

e Real quality in the better-grade 
mowers—the best in years. 

The styling engineers have finally 
doodled up some exciting body designs 
—and some fresh concepts (like Ariens’ 
front battery box). Fenders, and skill- 
CONAS [ful (and safer) concealment of belts, 
s; a 28-inch cut. controls, and rigging, have done away 
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| l | | emphasize safety  Five-horse Yard-Man with 25-inch cut 
inch cut, has updated safety discharge with parking brake, blade brake, geared typifies small, light, low-cost riders. It's 
chute, big rear tires, well-placed controls. ^ steering—and more. Above: the five-hp. fast, nimble, excellent for smaller lawns. 
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with the old iron pipe-rack image. 

The channel or box-section reach 
frames have been cleaned up and 
fanned out with foot plates and 
fenders. For example, you couldn’t ask 
for a better-looking riding mower than 
the Huffy 26 with its big eight-horse 
engine just ahead of the rear wheels. 
Or than the new Massey-Ferguson five- 
and six-hp models. The combination of 
steel frame and fiberglass upper struc- 
ture is trim and weather-resistant, with 
nary a stray Bowden wire or control 
rod to detract. 

Drive trains. Theyre what make 
a mower go. Only economy jobs con- 
fine the drive to a single forward gear 
and reverse. Two speeds forward is 
common with the gearboxes, but many 
Atlas, Gilson, Hahn, Huffman, Lawn- 
Boy, Massey-Ferguson, Pennsylvania, 
Toro—offer three, This is great when 
you need a low-low for slogging through 
heavy spring growth; even greater 
when you want to give a big area a 
fast once-over-lightly. 

Mower engineers say that safety 
limitations on blade-tip speeds, and 
other factors, limit first-class cutting to 
about four mph. Just the same, there 
will probably be times when you'll be 
happy to sacrifice cutting perfection for 
speed. 

The friction-disk drive—one disk 
running edgewise on the face of the 
other—offers infinite speed ratios, zero 
to maximum. Most mowers have a 
stepped lever allowing six, five, or may- 
be four positions. Others use a foot 
pedal to increase or decrease speed. 
Allis-Chalmers changes ratios with a 
cone friction drive. 

Friction drives are smooth, they don't 
block out, and they're also extremely 
simple mechanically. Examples: Allis- 


Simplicity's Wonder Boy has long record 
of performance. Power's up for '71 and 
there are two forward speeds. 


Speed, and Safety 
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Chalmers, AMF Mow-Trac, Jacobsen, 
Ariens, and the upper bracket Lawn- 
Boys. 

Safety—big news. Most of the 
mowers you'll see have the OPEI stamp 
of approval. Chute design, cutter-hous- 
ing configuration, blade-tip speed, hous- 
ing resistance to penetration, and scads 
of thoughtful details not readily visible 
to the eye are part of the new designs to 
an extent not dreamed of a few years 
back. 

If a mower you're looking at lacks this 
stamp, and shows belts, chains, and 
pulleys without shame, look further. 
Shop for blade brakes, parking brakes, 
neutral interlocks, quality steering link- 
age and hardware. 

The more mowers you've owned, the 
more youll recognize the merits of the 
new higher-horsepower rigs. Usually, 
mowers are junked or traded because 
of engine problems. Most four-horse 
mowers and some fives have to run full 
bore against a wide-open governor 
most of the time. It simply takes all 
they ve got to hog through heavy grass 
at a practical pace. 

Larger engines. They mean better 
performance. And the bigger engine 
can run at less than full load, so valves, 
heads, and pistons take far less beating. 
A four- or five-horse engine on a riding 
mower will normally run 80 to 100 
hours—slightly over 20 four-hour cut- 
ting sessions—before it needs a valve- 
and-carbon job. This means about a 
year of operation in northern areas. 

After three vears, repairs can become 
excessive. But the larger engines should 
extend practical working life well into 
the five- and six-year bracket with nor- 
mal maintenance, far longer if you give 
your mower really good care. 


Continued 
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Ariens seven-horse Emperor has a unique 
grass catcher, six forward speeds via 
friction drive, and up-front battery. 


Pennsylvania Sabre 7 boasts a tubular 
frame that flexes to absorb twist and 
wiggle when mowing on uneven lawn. 


Gravely’s 7.6—all  business—includes 
PTO for other tools, big wheels, two or 
four forward speeds, comfortable sulky. 


Хеш жш к Ee 
Massey-Ferguson 
speeds, safety discharge chute, and a | 


32-inch cutter deck that's adjustable. 


Bolens likes tractor-type- styling—the 
five-horse, three-speed, 28-inch Husky 
above is the smallest of their tractors. 
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Bigger cutters. Big engines handle 
big cutters. Got lots of wide-open 
space? A 32- or 34-inch deck is for you. 
Check for sizes on our chart. Some 
things to think about: 

ө Thirty inches is about as far as 
you can go with one blade. 

e Two- and three-blade mowers 
make wider cuts, but also involve a 
more complex blade-drive svstem, more 
shaft bearings, more belts or gears, 
more time spent removing, sharpening, 
and replacing blades. 

e On a lawn full of shrubs, plant 


Hesston Front Runner has 14 horses to 
muscle a 48- or 60-inch mower. In win- 
ter it adapts to take a snow blower. 


Соар. эше Allis- Bhama | ртр а big 
36-inch cut, yet it’s short enough for 
small lawns. Pan chassis protects feet. 


Lawn-Boy's two-speed 9500 is a husky 
rider at an economy price. 15 rear- 
mounted engine turns out five hp. 
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beds, curlicues, and dead ends, what 
you gain in the open with a big cutter 
may be lost in the tight going. 

Quality mowers cost more. But you 
may have to look closely in the show- 
room to spot the differences. Some 
quality indicators to look for: 

e Large pneumatic tires. 

e Ball-end, adjustable fittings on the 
steering linkage. 

© Many accessible grease fittings. 

® Cast-iron or machined iron or steel 
axles and steering fittings. 

e Solid-metal, preferably cast-iron, 


drive pulleys well down underneath. 
® Solid, massive control handles and 
pedals. 

e Self-locking nuts, heavy cotter 
pins, good threaded fastenings. Beware 
of tricky little clips, hairpin-type re- 
tainers, wire snap rings. 

More check points. There are lots 
of other features that are important. A 
deck with cutting height adjustable on 
the run can be a real boon. But mak- 
ing adjustments with wrenches, or even 
lugs or twist handles, is a drag. Better 


[Continued on page 109] 


BUYER'S GUIDE TO 1971 RIDING MOWERS 


Manufacturer 
and Model 


Chassis 
E^ 


| Type 


Allis-Chalmers 
Scamper 


AMF Mow Trac 
1263 
1266 


Ariens Emperor 


reach 
Fairway channel 
| id 
Atlas 


John-Deere 5] 


$599.00E | 
| fr. cone 36” | 2 | yes | no | 509. 


Vertical 
Storage 


Comments 


very short overall for 
maneuverability 


has parking brakes 


takes 40" snow blade; 
has battery under 
"hood" 


includes mower 


7 
7 
6 
E 
|7 gearbox neutral start; drive and 
blade interlock; 
56 E: n four-bushel grass- 
| catcher option; E prices 
55 5 less battery 
Gilson 52012 | channel gearbox таша! 25" 
52013 M 25" 
52014 | M 34" y | 
579. 95E | 
Gravely 7.6 Custom 7 6 sulky 20r4| heavy | ves 701.00 takes 48" snow blade, 
| Bears etc.; price with sulky 
Hahn LTD 500 7 Fr gear ЫВ КЎ does 614 mph 
transaxle 
Huffman H-1540 8 | channel З | gear sila ти ad n hp. recoil start 
H-1530 8 | 26" уз 459.00 | also avail. 
Н-1510 3 26" 319.00 
Int. Harvester pan [73 gear PT E 502.00- | adapts to snow thrower 
Cadet 60 JEJ 572.00Е | or blade 
Jacobsen Javelin | 
Mark II 73 7 | reach fr. „disk yes| 459.95 | has automatic 
Mark II 630 f | " yes| 419.95 neutral brake 
Lawn-Boy 9500 5 | reach gearbox 26” . 349.95 
5601 5 m fr. disk 26" ves. 429.95 
9303 |7 " БАГ a yes | 524.95 
Massey-Ferguson ШЕ int | gearbox 32” | E; E: E has fiberglass cover 
chann EET EB 26" Е E 
Montgomery Ward j- channel 1 | gearbox manual | 25” 269.95 
w.m. 25" 359.95 
| A | 34" 449.95 


Pennsylvania 
Sabre 


908X 
907R 
Mini-Sabre tg 


tubular 


8 
7 
5 reach 
5 


Sears gearbox 24" 127.00 | economy models - 
24"| 1| 195.00 
Simplicity. gearbox 24"| 1| no | 359.00 
Wonder Boy a 28"| 1 no | 419.00 | 


| 3 reach 
5 
| 3 
1 


Sunbeam RR 389 8 | pan rar 36”| 3 no | 49999 | 

RR 260 5 5 " anl 26") 1 no | 349.99 

Tora Sportsman Д channel gearbox 449.95- 
499.95Е 

Е " | 379.95 

Yard- Man Mustang 329.95 
Supreme | channel gearbox manual 1 399.95Е 

Standard 1 | ` 289.95 


* wim, 


=while mowing 


** E- Elect. Start — 


Ice shapes are not always cubes when they are delivered to 
you out of a modern ice maker. The General Electric, at left 
above, turns out small rounded plugs, whereas the Whirlpool 


unit, at the right above, manufactures ice in crescent shape. 
You do get the usual cubes, however, from the Frigidaire Ice 
service unit (not shown). All types operate much the same. 


How Ice Makers Work 
...what to do if they don't 


This handy new accessory 
gives you the best service only 
If you treat it right 


By EVAN POWELL 


А, automatic ice maker is an appliance 
within an appliance. The refrigerator 
provides the environment necessarv for 
the correct functioning of the ice maker. 
You should keep this important first fact 
always in mind, whether you are trying 
to spot troubles within this new home 
convenience or just want to understand 
how it works. 

Ice makers differ in appearance, from 
brand to brand, and they make ice in 
different shapes—cubes, crescents, or 
rounded plugs—but they all operate in 
much the same way, 

How they work, A valve fills the ice 
mold with water, a thermostat senses 
when the water is frozen and initiates 
ejection cycle: A heater thaws the ice 
just enough so that a motor-driven 
mechanism can remove the cubes from 
the mold and deliver them into the stor- 
age tray. This cycle repeats until the 
tray has filled with cubes and a control 
arm stops the action. 


A water connection is made with a 
saddle valve on a cold-water line that is 
as close to vour refrigerator as possible. 
The connecting line runs to an inlet 
valve at the back or bottom of the re- 
frigerator. A solenoid controls the valve. 

In most cases, you buy an ice maker 
along with a new refrigerator, But some 
companies offer the ice maker as an 
accessory for a new refrigerator already 
equipped to accept it. In that case, you, 
your dealer, or your plumber would in- 
stall it. If you move and take along your 


refrigerator, installation in the new 
house requires a water-line connection 
as well as the usual electrical plug-in. 
Servicing your ice maker. Most 
service calls stem from a failure to re- 
member that the refrigerator creates the 
environment for the ice maker. Suppose 
the complaint is insufficient ice supply. 
The ice-making cycle is initiated by a 
thermostat at approximately 15 degrees 
F. If the freezer is operating at a tem- | 
perature of 14 degrees, the unit will 
Continued 


QUICK-CHECK CHART FOR REPAIRING AUTOMATIC ICE MAKERS 
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Does not make ice 
(unit won't cycle) 


Freezer temp. above 15° 


Inoperative cycling thermostat 


Defective motor — 
Defective heater — ice 
won't release 


Defective water valve 
or solenoid 
Defective solenoid switch 


| Does not make ice 
(unit cycles) 


Water-inlet tube frozen up, 


clogged 
Shutoff valve turned off 


Overfill condition 
Inlet valve sticking 
Underfill condition 


| Ice cubes too large 


Cubes too small 

Hollow cubes 

Cubes have odor Stored too long 

| Transfer of food odors 

| Minerals in water supply 
Minerals in water supply 
Stored too long 
Ice bucket out too long 
Freezer too warm — door 

open too lon 


Cubes discolored 


Cubes fused 


Cubes disappear 
Freezer too cold 


Cubes frosted Same as above 


Feeler arm or switch at off 


Cycling thermostat defective 


g 
Sublimation — stored too long 


| Turn switch on 
Check temp., remedy as асана 
Cool below 15°, check for continuity 
Test motor 
Test with VOM 


Test coil with VOM, check valve 


| Test with VOM 
Check inlet valve —remove and clean 


Turn valve on 


Reduce water fill at switch 

Repair or clean as necessary 
Increase water fill at switch 

Replace cycling thermostat 

Dump cubes every two weeks 

Check refrigerator for source 

Check dealer or plumber for filters 
Same as above 

Dump cubes every two weeks 
Return to freezer before melting begins 
Check temp., remedy as necessary 


Dump every two weeks . 
Ideal temperature is approximately 0° 


E 


Here’s where you learn what goes on inside an automatic ice maker 


Understanding how a mechanism 
works is essential if you must repair it. 
Artist Ray Pioch and PS Art Director 
Harry Samuels created these drawings 
to show you just what goes on, me- 
chanically and electrically, inside of a 
Whirlpool ice maker. 

The various brands of ice makers 


THERMOSTAT 


generally work the same. An obvious 
difference may be found, however, in the 
manner of the ice delivery. In these 
drawings, revolving arms sweep the ice 
out of the molds and into the pan. In 
GE units, a motor-driven pad drives 
rounded plugs up out of the mold when 
a heater frees them. Cutters then sever 


115 VOLTS | 


SHUTOFF ARM 


SOLENOID | 


THERMOSTAT 


the ice bars and a rake pushes the plugs 
into the storage pan. 

Cycling time varies, depending on 
freezer temperature, duration of door 
openings, and so on; cycling is con- 
trolled by thermostat, not by timer; but 
a normal cycle would be one mold per 
hour approximately. 


SHUTOFF 
SWITCH 


SHUTOFF ARM 


SOLENOID 


= | / SWITCH 


1) Ice has frozen in mold before stage represented by this 
drawing. When the mold temperature drops below 15 deg. F, 
thermostat switch sends current both to mold heater and 
motor. Motor turns the timing cam and ejector blades. Draw- 
ing shows only circuits involved. After a few degrees of rotation, 
the timing cam transfers holding switch (see next drawing). 


SHUTOFF ARM 


THERMOSTAT 


3) Ice has now loosened and ejector blades are carrying 
crescents around. Near completion of first revolution, timing 
cam closes water-valve switch. However, no current is carried 
to solenoid. Thermostat remains closed. (Mold must warm up 
to about 50 deg. to reset it.) Therefore, no water enters. 
Ejector delivers ice to pan; blades begin second revolution. 


ICE BIN . 


THERMOSTAT 


2) Motor stalls when ejector blades reach ice in mold, but 
continues to apply pressure until heater has loosened ice 
enough so blades can start crescent-shaped cubes on their 
way around to bin. Early in this cycle cam temporarily raises 
shutoff arm. In a later cycle, raised arm permits dumping 
of ice under it. Arm must be down for ice maker to work. 


SHUTOFF 


SWITCH WAT 
115 VOLTS I MOTOR | SOLENOID 
= n | , SWITCH 


WATER 


SHUTOFF ARM 


4) Mold warms up fast, since it has no ice, and stat switch 
(at about 50 deg.) breaks the circuit to it. The holding switch 
provides current to the motor, however, and the revolution 
continues. Since mold heater has been de-energized, ice maker 
cools off. If bin is full of ice at this point, and shutoff arm 
is held up, action would stop until ice is removed from bin. 


Saddle valve on cold-water line is where 
you turn off water to service ice maker. 
Here, packing-gland nut is tightened. In- 
stall valve on vertical line if possible. 


B8 | POPULAR SCIENCE 


cycle slowly, if at all (such bimetallic 
thermostats may normally have a plus 
or minus five-degree tolerance). 

A normal zero-degree refrigerator 
temperature would actuate the ісе- 
maker thermostat quickly and cause 
faster evcling. Therefore, vour first rule 
is to check the freezer temperature. If 
its 10 degrees or above, adjust the re- 
frigerator controls to provide a lower 
freezer temperature. 

If a lower freezer temperature proves 
unattainable, then look for problems 
within the refrigerator. Blockage of the 
air flow across the condenser or prob- 
lems within the defrosting system are 
typical causes of such temperature rises. 


The shape and appearance of the 


- cubes can tell you a lot about how the 


ice maker is operating. The molds of 
most units consist of cavities connected 
by tiny canals that allow water to flow 
into each cavity. When ice is ejected, 
the canal effect is noticed as a tiny bar 
of ice connecting the cubes. 

When this bar is such that you can 
easily snap the cubes apart with your 
fingers, your water fill is approximately 
correct. Too heavy a connecting bar de- 
notes an overfilled condition. Small 
cubes with little or no connecting bar 
denote an underfill. Keep in mind, how- 
ever, that often the ice bar is shattered 
as cubes fall into the bin. 


MOTOR WATER SOLENOID SWITCH 


SHUTOFF SWITCH 
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Parts inside a typical ice maker are indicated in cutaway of a 
Whirlpool unit. Stall-type motor is geared to drive timing gear, 
timing cam, and ice ejector at about one revolution each three 


SHUTOFF 
SWITCH 


SWITCH 


THERMOSTAT 


5) Mold now refills with water. Near completion of the ejec- 
tor's second revolution, the timing cam again closes the water 
valve switch. This time a circuit is completed to the solenoid 
through its switch and the mold heater. The 105-volt solenoid 
operates the valve and water fills the mold. At this point, all 
circuits are involved except those through shutoff switch. 


Discard old ice. Examine a cube from 
the storage bin. If there's a snowy, frosty 
coating on it, that's a sign of aging, and 
the cube may have an off-taste. Ice that 
has been in the storage bin as long as 
two weeks should be discarded. 

Hollow cubes—green cubes? Hol- 
low ones are the result of premature 
cycle initiation. They are released from 
the mold before they are completelv 
frozen. Replacement of the ice-maker 
thermostat is the probable cure. 

You might find you've got a complaint 
about the cube's color. l've seen green, 
blue, even yellow cubes; and I've sniffed 
cubes with every imaginable odor. 

[Continued on page 120 


SOLENOID 


SHUTOFF ARM 


EJECTOR SHAFT 


EJECTOR BLADE ICE MOLD 
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THERMOSTAT 
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6) Everything’s quiet now because bin is full and ice blocks 

up the shutoff arm. Timing cam has transferred holding switch 
to its normally closed position. When water freezes and mold | 
temperature is about 15 deg., stat switch will operate but no 
cycle will begin until ice is removed from bin, and shutoff 
arm can drop. In this drawing you see all wiring circuits. 
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minutes. Cam and gear have surfaces to operate shutoff arm, 
water fill, and holding switch. Solenoid coil operates at 105v 
because of voltage drop while in series with mold heater. 


| SHUTOFF 
SWITCH 


SHUTOFF ARM 


ЇЇ WATER 
SOLENOID 
SWITCH 


7 Rules for good service from an ice maker 


1) Make sure installer allows 
enough water tubing to move refrig- 
erator from wall. 

2) Store packages in freezer com- 
partment so as not to interfere with 
delivery of ice into storage bin. 

3) Turn ice-maker switch off if ice 
storage bin is removed for an ex- 
tended period, refrigerator is to be un- 
used for a vacation or other long 
period, or water supply is shut off. 

4) Discard first batches of cubes 


when first connected or started up 
after a period of disuse. 

5) Keep ice maker in steady use. 
Throw away cubes that have been in 
storage bin for any time. They may 
be smaller, have off-flavor. 

6) Wash ice bin occasionally with 
mild soap or detergent in warm water. 

7) Unfamiliar sounds from the re- 
frigerator are no cause for concem— 
water filling in, ice dropping into bin, 
ice maker turning on, etc. 
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in assembly. Complete failure suggests 
disconnected link inside door. Save 
serious alignment problems for dealer. 


Find the flaws right away— 
and you'll come out ahead. 
Run an all-systems checkout 


By E. F. LINDSLEY / PS Midwest Editor 


Dees buying a new car automatically 
assure you of thousands of trouble-free 
miles to come? It should; but plenty of 
new-car owners say it doesnt! 

Why not? Face the facts, the best of 


ae 1 * 
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themselves overnight if you place clean 
paper under engine, transmission, and 
rear end. Note poor hood fit—a dealer fix. 
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Locks and latches often get passed over Rubber hood supports should all provide 


peed ce ad 


Finger-wipe test should be made on every 
connection you can see, especially under 
car. View any trace of fluid with suspi- 
cion; wipe, and watch for reappearance. 


Slow leaks, hard to spot, will often reveal | 


How to Swat the Bugs 


uniform support or you'll get flutters and 
squeaks. Minor adjustments are easy. 
Count turns so you can redo if needed. 


engineering and tooling can't always 
outflank the assembly-line slipups that 
occur as your car is clipped, plugged, 
bolted, and glued together. These little 
flaws can soon dull your glow of owner- 
ship. Worse, driving the car even a few 
miles with certain tvpes of minor prob- 
lems can make it a “lemon” for all time 
to come. 

But there is a way to take delivery 
and drive vour new car for thousands 
of miles without trouble and without 
ever seeing the dealer again. The secret 
is a fine-tooth, personal inspection for 
assembly goofs the minute you pull up 


a 


Ma 
car, but take nothing for granted. Check 


drops, 
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Dozens of minor screws that secure trim 
are often loose. Find them and snug 
them up gently. Don't overtighten— 
many have a minimal grip in sheet metal. 


in vour drivewav. And it's easy to do. 

No tricks or advanced mechanical 
skills are needed. Your wife can help. 
All it takes is a rigorous eyeball, twist, 
twitch, tug, and dab inspection of your 
new car's major systems. You may spend 
an hour, maybe longer. Some things 
youll find vou can correct yourself, on 
the spot. Other items you may want to 
list for dealer correction later if they're 
bevond vour ability. 

With a few tools and some mechani- 
cal skill, however, voull probably have 
no reason to go back to the dealer at all. 
Even if you're a bit inept and have to 
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ster cylinder should be full on a new 


If the level 
repair fast. 


while car is new. 
leak is dangerous; 


it often 


in a New Car 
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make a list, you will almost certainly: 

e Avoid serious, long-term damage 
that can make your new car a lemon. 

e Stop minor problems from becom- 
ing road breakdowns. 

e Clean up in one sweep all the little 
things that would otherwise mean an- 
noying repeat trips to the shop. 

First few miles are precious. Make 
your preliminary inspection at oncel 
And if you find possible trouble, take 
care of it immediately. 

My "71 Dodge Demon, shown in 
the pictures, flashed the red oil-pressure 
warning light as soon as I pulled into 


SYSTEMS 


Ign. wires seated 
Г] Dist. сар secure 
Ign. timing correct 
[] Brake cyl. full 
Г] Brake-line leaks 


Lights & signals 
Г] Heat, a/c, defrost 
Power accessories 
Windshield wipers 
Under dash conn. 
Under hood conn. Oil, crankcase 
J Oil, transmission 
Oil, power steer 
1 Oil, differential 
Oil filter, leaks 
q Carburetor, leaks 
Fuel-line leaks 


Rubbing wires 
Dangling wires 


Ll Oil, gas & temp. 
gauges 


Battery level 
~ | Batt. connections 


T Locate fuses Fuel-pump leaks 


Under-car leaks 

Radiator full 

Antifreeze OK 
C] Rad. cap secure 


Loose door seals are easy to stick back in place with auto 
body-trim cement. Test all door and window seals with a 
hose. If your seals are loose, it's better to find out now, rather 
than in a rainstorm on the road—or in a carwash. 


Г] Auto choke OK 


Û Manifold heat OK 


Г] Idle speed correct 
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my driveway. A phone call to the dealer 
brought the advice, "It's probably the 
sending unit. Bring it in next week." 

Many customers would have accepted 
this and eventually taken the car in. By 
then it would have been too late. A 
quick check with a temporary pressure 
gauge showed me that the warning 
light was telling the truth, 

Convinced of the folly of driving 
back to the shop with low oil pressure, 
I went further and found a flake of 
foreign material jamming the oil-pump 
relief valve. If I'd waited, the dealer 
would have found this, too. But a 


All -Systems Check Chart for New Cars 


Lines to carb. Exh. system secure 
Brake-system leaks 
Fuel-line leaks 

q Gas-gauge conn. 

| Tank filler conn. 


Lines to dist. 
PCV lines 


Choke unloader OK 
Tank supports 
Carb/trans. link. 
Carb. idle stops 
Manual shift OK 
Wind.-wash. lines 


Trans./diff. seals 
Wheel spin OK 
Wheel-bearing adj. 
"U" joints OK 
Oil-pan leaks 

C Shock-abs. leaks 
Shock-abs. secure 


[Г] Lube points 
plugged 


C] Chassis drains open 


Light checks are easiest with a two-man team. Check all lights 
and directional signals; make a double check on the brake- 
lights. If they hang “оп,” look for the brakelight switch under 
dash on brake pedal arm and readjust to eliminate problem. 


q Trim strips secure 


Г] Locks/latches ОК 
E Windows work OK 
Г] Body leaks, 


Е Chassis bolts OK 
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week’s driving on low pressure would 
have damaged the bearings. Later, after 
the warranty expired, it could have 
meant costly trouble. 

Another rule of new-car checkout: 
Protect yourself at all times. 

If the problem involves oil pressure, 
overheating, loud engine or transmis- 
sion, or rear-end noise, don’t drive the 
car—not even back to the shop. Call 
the dealer and ask him to send out a 
mechanic or tow truck. 

If he refuses to make a house call, 
don’t accept assurances from an un- 


Continued 


FASTEN 
SEALS, HOWE. 
Spare tire, air 


Trim fasteners snug 
Seat tracks tight 


Jack operable 
| Wiper blades work 


П] Dash panels secure [] Wiper travel OK 
[] Door seals OK 


Hood alignment 
Door alignment 
Deck alignment 
Upholstery OK 

Floor mat fits, is 


Window seals OK 


hose test secure 
1] Minor fasteners C] License plates 
tight secure 


Hood/deck pads adj. Г] Spare fuses 
Firewall hdwe. Belt drives snug 
SAGUNG C] Seat belts adjusted 
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Dozens of tricky plugs and connections 
festoon the wiring system under the 
hood, dash, and in trunk. Inspection and 
firm squeeze are usually needed. 


ei 


Wipers work? Washers on target? These 


are two important safety checks. Make 
sure wipers cover windshield area fully 
and evenly, and stop in correct place. 


Lud ros 
| P E ow 


Automatic choke and all the tubes, lines, 
clips, and linkages to the carb deserve 
careful check. Don't try to adjust linkage 
to automatic trans without know-how. 
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seen “Assistant Service Manager on 
the phone. Youll have no proof later 
of what was said. For openers, mail 
a short, summarizing letter, including 
model, serial number, dates, and your 
problem to the dealer with an extra 
copy and a return envelope. Include 
a statement for his signature accepting 
full coverage if vou drive the car back 
to the shop. 

If the mail is too slow, find other 
transportation and confront him with 
it. In any case, send a copy to the 
manufacturer's zone service manager. 

Don't accept the dealers verbal as- 
surance that something is "Still new 
and tight. Everything will be okay when 
it breaks in," etc. If your own inspec- 
tion doesn't reveal what's wrong, and 
it usually will, get a specific acknowl- 
edgment of the trouble in writing for 
your own protection. 

The same Dodge Demon had a 
manual shift that was almost impossible 
for mv wife to shift. The salesman had 


kw 


Defroster action and heater response are 
better tested now than in a snow storm. 
Poor airflow? Look for disconnected duct 
or loose control wires located under dash. 


Goodbye transmission if these fittings 
leak on a long trip. Two lines, one hidden 
behind fan blade, carry transmission fluid 
to heat exchanger. Check early and often. 


passed it off as new-car stiffness. Inspec- 
tion showed the shift crossover and the 
clutch interlock to be badly misad- 
justed. Again, I corrected it myself. 
Continuing to drive would have meant 
damaged gears. Ten minutes with a 
wrench was the easiest solution. 

Another time I put a few ounces of 
“antifreeze” from a new car into the re- 
frigerator-freezer compartment. It froze 
solid. The dealer took care of that 
blooper fast. It was —34 degrees the 
next morning and he'd saved the price 
of an engine and radiator. How come 
my car was the only one in stock with- 
out antifreeze? Who knows! 

Work systematically. To avoid 
missing important checks, start with the 
electrical system, move next to the 
liquid systems, and so on, as outlined 
in the New-Car Check Chart. As you 
complete each test, check it off in the 
corresponding box on the chart. 

Make a list of the things you want 
vour dealer to fix, Just as important, 
make a list of exactly what you did. 
Unless it was extremely minor, stop in 
and go over it with the dealer's service 
manager. Some fine points are involved. 
You don't want to put yourself in the 
position of voiding your warranty by 
self-inflicted damage. 

For instance, I cleared up the low- 
oil-pressure problem on the Dodge 
Demon mvself; but afterwards, І went 
back to the dealer and made sure that 
the facts of what I did were carefully 
noted in the file on my car. 

Something else: It's possible that your 
inspection will show up a condition on 
which the service manager has a factory 
service bulletin calling for a new part 
or a special procedure. Normally, hell 
recognize what you're talking about and 
take action. 

If you feel you have a serious prob- 
lem and can't seem to straighten it out 
with your dealer, try writing or calling 
the manufacturers zone service man- 
ager. Don't become emotional or legal. 
Service people understand mechanical 
language and deal with technical prob- 
lems day in and day out. Simply tell 
what you found, what you've done, and 
where it stands now. Present the story 
in terms of nuts and bolts, serial num- 
bers, part numbers, dates, and miles. 
Гуе never found it any problem to get 
a situation corrected on this basis. 

While there mav be other channels 
of complaint more satisfying to your 
ego, old-timers in mechanical trades 
know that hot words never turned a 
nut. If you want a problem fixed, do 
your best to evaluate it in mechanical 
terms and talk to the guys who can 
help you. 

A final word about avoiding the new- 
car blues. Before vou so much as turn 
the key, call your insurance man, give 
him the new car's make and serial num- 
ber, and make sure you're covered, WE] 
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motor tilted down against transom, acceleration is best, 
but top speed is low due to the large wetted area of hull. 


dine. 


| Added Power Tilt 
to My Outboard 


By VINCENT G. SHAW 


Ween I bought my 16-foot runa- 
bout with an eighty-horse Merc, I im- 
mediately set out to boost the team's 
performance. I quickly found that the 
motor angle best for top speed isn't the 
one thats best for acceleration. With 
my motor tilted down, acceleration was 
great. Tilting the motor up raised the 
top speed from 30 to 45 mph, but cut 
acceleration almost to zero due to cavi- 
tation effect. 

What I needed was a power-tilt 
mechanism of the type used in I/O 
drives—something that would let me 
start with the motor down for top ac- 
celeration, then, once on a plane, switch 
the angle for top speed. 

A few hours tinkering with about 
$100 worth of odd parts and materials 


Hydraulic lines are built from air hose and standard plumbing 
fittings with hose clamps at all connections. Hydraulic cylin- 
ders are two- to three-inch diameter, three- or four-inch stroke. 
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gave me just what І wanted. My power 
tilt bolts in place without modifications 
to the engine or the boat. It lets me 
change motor tilt from the driver's seat 
while under full power. And it's rugged 
and simple. 

The drawings and photos show how 
I made the installation. My tricks will 
work without much modification on any 
Merc from 65 hp on up. If you want to 
adapt it to other outboards, you'll have 
to devise a different method of attach- 
ing the horns to the outboard's shaft 
housing—possibly by means of a yoke 
around the bottom of the swivel bracket. 
Just be sure to remember that the horns 
must be free to turn on their mounting 
bolts, and that the motor must be al- 
lowed to move up and out independent 
of cylinder motion (in case you hit an 
underwater obstruction). Power tilt will 
add to your boating enjoyment. H3 


Tilting motor up after reaching planing speed lifts bow free o 
water and raises top speed about 10 mph on author's boat. 
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Hydraulic-lift cylinders fit specially made 
bracket that's held in place with the 
motor mounting bolts. Horns are secured 
by the engine's shock-absorber bolts. 


A 200-psi gear-type pump driven by a 
12-volt air-conditioner blower motor from 
a wrecked car provides pressure for the 
tilt. Fluid reservoir is a gallon can. 


Motor must be free to tilt up—independent of cylinder move- 
ment—if motor hits an obstruction. Diagram above shows 
how author solved the problem on his 80-horse Mercury. 
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Make this baler and take the bother out of bundling old newspapers 


Homemade | 


Newspaper baler and home 
paper compactor will help 
you improve the environment 


By JACKSON HAND 


LAY 


Where, and how, can 
уоп store the home 
waste materials that 
we now are being ask- 
ed to recycle? Where 
can you keep the stuff 
most conveniently un- 
til the next pickup or 
delivery? How can you 
compact the compacti- 
ble items for easy han- 
dling? 

Logically enough, storage and pack- 
aging solutions must vary with the ma- 
terials. For collecting and delivering 
cans and glass bottles, you can't beat 
the cartons or shopping bags vou bring 
home from the supermarket. For con- 
venient accumulation of various forms 
of paper, you can make and use the 
newspaper baler and wastepaper com- 


Arrows turn- 
ing in circular 
motion form 
new recycling 
symbol on 
packages. 
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pactor shown at the top of the page. 

Compacting wastepaper is a good 
start toward putting almost any home 
on a sound ecological footing. It's sur- 
prising to see how much bulk paper and 
related materials contribute to home- 
produced waste. 

Both the compactor and baler shown 
in the accompanying drawings and 
photos can be made out of the most in- 
expensive grade of ¥” or X" fir plywood. 


3/4" WOOD OR PLYWOOD 


Recycle hangers with help of this handy 
rack. When the rack is full of unneeded 
hangers, take them back to the cleaner 
so that they can be reused. 


1-1/2" HOOK & EYE 


BALL-BEARIN 
SWIVEL CASTERS 


2" T HINGE 
1/2" PLYWOOD FIR 


Bundler consists of five pieces of 15" 
plywood fastened together with nails 
and glue. Bottom should be size of +>; 
your folded newspaper, plus an ad- 
ditional 15" in each direction. Height 
depends on how large you want your 
bundles. Start the load by knotting 
two pieces of rope together and po- 
sitioning the knot in center—ends 
strung through the slots, which should 
be rasped smooth. Drop the front to 
lift load out. Bundler holds 50 Ibs. 


torage Devices 


A 4’-by-4’ piece—half of the standard 
panel—will yield all the wood you need 
for either one. 

The newspaper baler keeps all of 
your newspapers in order until the pile 
grows high enough for tving up into 
a neat bundle. Locate it in a pan- 
try, closet, utility room, or basement. 
Swiveling casters make it easy to move 
the loaded baler. 

The wastepaper compactor should 
be kept in or near the kitchen. Most of 
the packaging and other materials that 
it's designed for will reach the kitchen 
area at some time or other on their 
journey into and out of your home. 

Volume-wise, by far the largest com- 
ponent of accumulating trash is pack- 
aging material. Everything comes in a 
box, carton, or bag. When the contents 
are gone, containers should be com- 
pacted into a minimum of space. 

The lever-operated masher will han- 
dle paper-waste accumulations of a 
week or more. You end up with a snug 
bundle, convenient to handle, ready for 
recycling—and you eliminate endless 
trips to the trash can. 

Paper waste only! As you use the 
masher, keep in mind that it is intended 


Wastepaper compactor saves space and steps 
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1/2" SQUARES 


MATERIAL : "o 
1/2“ FIR PLYWOOD 7 xii 
Flatten five bagfuls of loose paper trash 
into the size of the compacted bag pic- 
tured at lower right, using this easy-to- 
make compactor. Make the container 
just a scratch shorter than the grocery 
bags you use. Dimensions of shoe on 
compressor should be 1%” smaller than 
those of bag. Construction is plywood 
with mitered corners reinforced with 
aluminum angle and panhead screws. A 
hook jigsawed out of plywood keeps the 
pressure on; locks onto the handle. 


for Recycling Rubbish 


for paper  only—any kind from 
Shredded Wheat boxes to pulp-paper 
meat trays, But no plastics—and no 
metal. 

The reason for this exclusivity is the 
need to maintain recyclability in the 


ABCs of can recycling 


Aluminum or steel? The two look alike 
from the top (right), but flip them over: 
The steel can has a sharp formed edge, 
while aluminum's is rounded. Other give- 
aways: Steel can has a soldered or 
welded seam, and of course it will be at- 
tracted by a magnet. Bottom row of 
photos shows how to flatten aluminum 
can (left), regular ''food" can (middle), 
and steel can. What do you do with 
flattened cans? Check the text. 


I'x2" x 4-144" 
~WOODBLOCK 


T xi" 
ALUM, ANGLE 


‘bundles you turn out. It all has to go 


through the paper-making processes, 
which are mechanically and chemically 
unable to cope with foreign matter. At 
the end of the recycle, the mill ends up 
with corrugated board liner and other 
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similar “coarse” papers, for which vir- 
gin pulp would otherwise have to be 
used. 

What to do with newspapers. Some 
recycling mills can turn old newspapers 


[Continued оп page 104 
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You pause on a high ridge and sip from your canteen. Everything is 
peaceful below, and the world's troubles seem far away—one reason 
why motorcycle trail riding has become such a popular pastime 
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Riding downhill, shift your weight well 
to the rear. Control your descent by ap- Pe NT с: ake у 
plying the brakes lightly. Balance is im- ee е Д f 


portant. Usually you have best control Approach loose rocks with care. 


NON ; c а dm i ГУ 
Keep down. A large rock can make you lose 


in standing or semistanding position. your weight to the rear and your speed control if you're not prepared for it. 
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Traversing the face of a hill is easy if you know the proper 
technique. Shift your weight to the downhill side and keep the 
bike as vertical as possible. Maintain a steady engine speed. 


Stream crossings should be approached with caution. You 
never know what lies under the surface. Keep your weight to 
rear; be prepared to adjust for unseen obstacles under water. 
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You'll navigate deep sand or mud best The secret of crossing a log is 
with your weight shifted well to the rear. 


ee 


to ap- 


Climbing hills requires a combination of 


momentum and balance. 


For best control, speed should be as fast 
as the terrain and your skill allow. Always 
wear a good helmet, protective clothing. 


proach it as squarely as possible. With 
your weight to the rear, a tug on the 
handlebars will help ease the front wheel 
up and over tricky obstacles like this. 


You should 
stand on the footpegs, with your weight 
shifted forward. Approach the hill with 
as much speed as conditions will permit. 


эф 
Proper tires are important in trail riding. 


Your bike and riding habits should de- 
termine your choice, Pictured, from the 
left, are a full knobby, a trials universal, 
and a normal street tire. 


Deep ruts in the trail aren't a problem weight off front wheel. Roll on a bit of 
if they are crossed squarely. Keep your power as wheel is ready to come out. 
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5:00 PM—and what cooks but dinner? 
All the "occupants" are in the kitchen. 


7:00 PM—food is on the table, and the 
family is gathered in the dining room. 


8:30 PM—it’s TV for Dad, the kids are 
upstairs studying, Mom in the kitchen. 


People-at-Home Light Pattern 


Put automatic light controls 
all over your house—they say 
“This home is occupied" 


By RONALD M. BENREY 


le anyone is planning to burgle your 
house, he'll wait for a night when no 
one is home. And one big giveaway to 
an unoccupied house is the way it’s lit 
up. Even if you own a timer or a photo- 
electric eve that automatically turns a 
few lights on at dusk and off at dawn, 
the pro burglar can tell that the house 
is probably empty. When a house is full 
of people, different rooms are lit at dif- 
ferent times: 

e Before dinner, lights burn all over, 
since occupants are scattered. 

e During dinner, the kitchen, dining 
or family room are probably lit. 

e After dinner, when you're watch- 
ing TV, the house may be nearly dark. 

e Later in the evening, lights appear 
in odd rooms: Johnny is studving up- 
stairs, Mom is in her sewing room, Dad 
is in his basement shop. 

e Still later, the bedroom windows 
light up. 

* Finally, all lights go out—or only 
the family room shows dimly as some- 
one watches a late-night movie. 


Every family is different. Each has 
its own house-lighting pattern. And the 
pattern is more complex than lights-on- 
at-dusk, off-at-dawn. That's why we de- 
veloped this unique "people simulator." 
It literally acts like a houseful of peo- 
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ple, to create a continuously changing 
pattern of lights throughout your home. 

The device can control the lights in 
six rooms—all from a central controller 
chassis. And, during the course of an 
evening, it can produce 11 patterns of 
some-lights-on, some-lights-off. When 
you build the controller, vou program it 
to produce the sequence of light pat- 
terns that most closelv duplicates your 
family's normal living habits. 

And—happy — thought—you don’t 
have to rewire vour home's electrical 
system to install the simulator. The con- 
troller circuit produces a series of low- 
voltage (under 10-volts DC) output 
signals. These signals actuate electronic 
switching elements built into six con- 
trolled outlets, each in a different room 
in vour home. 

The controller must be linked to each 
outlet bv a single, thin-gauge wire 
(each connecting wire carries 1/20 
ampere at most). Your home's electrical 
ground, and the neutral half of the 
power line, serve as the other half of 
the connection between outlet and con- 
troller. By placing the controller in a 
central location, vou can keep runs to 
the six outlets short and easv to install. 


How it works. Taken as a whole, the 
device may seem complex; actually, it 
is built up of four simple circuit stages: 

1) Timer—a familiar home timer, to 
which vou add a snap-action switch and 
a group of 12 activators. The activators 
are simply metal spacers cemented to 
the timer's rotating dial at specific times 
you choose. As each spacer moves past 
the switch, it presses against the 
switch's roller mechanism and snaps on 


the switch. Each time the switch op- 
erates, it sends a pulse of current to 
transistor Q, which causes operation of 
a stepper switch: 

2) Stepper switch—nothing more 
than an electrically operated 12-posi- 
tion rotary switch, Each operation ad- 
vances the switch wiper one position, 
which supplies current sequentially to 
each “column” of the diode matrix: 

3) Diode matrix—the brain of the 
controller, it is a simple grid of wires 
with diodes wired to specific intersec- 
tions. The diodes function as switching 
devices that control the distant outlets. 

Each vertical column of the matrix 
(11 in all) represents a specific time 
period, for current is supplied to each 
sequentially as the stepper switch is ad- 
vanced by the timer. Each horizontal 
row of the matrix drives one of the con- 
trolled electric outlets. Thus, if you 
want a specific outlet to operate a lamp 
during a specific time period, you wire 
a diode across the intersection of the 
appropriate column and row. 

4) The controlled outlets—conven- 
tional double-outlet units (three-prong 
grounding type) to which vou add triac 
switching devices, semiconductor units 
that function as electronic switches: 
When low-voltage DC is fed through 
the triacs gate terminal, the device 
allows a large alternating current to 
flow between anode and cathode termi- 
nals, turning on the lamp plugged into 
the outlet. 

Caution: Safe and reliable operation 
of the entire system demands that the 
outlet powering the controller be a 
three-prong, grounding type. The cir- 
cuit ground and metal cabinet must be 


1 


9:45 PM—lights all over, activity every- 
where before house settles for the night. 


Turns Burg 


connected to your homes electrical 
ground. Also, each of the controlled out- 
lets must be connected to the power 
line exactly as shown in the diagrams. 
Other arrangements will cause compo- 
nent failures, and could pose shock 
hazards. 

All connections to your house wiring 
should conform to the UL electrical 
code. If you're not absolutely sure of 
each connection, it would be wise to 
have your work checked by an author- 
ized electrician. 


Building the system. Start by 
modifying a conventional 24-hour timer. 
We used a Paragon (model APT-14-0) 
bought in a hardware store; almost any 
rotating-dial timer can be used. 

Open the backplate and disconnect 
the interior wiring. Discard the line 
cord and bring out the individual leads 
from the clock motor and internal 
switch mechanism, as shown. 

Using spacers, mount the snap-action 
switch on the timer's case, positioning 
the switch so its activating roller over- 
hangs the timers rotating dial. Next, 
cement the aluminum spacers on the 
dial face with epoxy. Be sure you mount 
each one so that it acts like a cam and 
works the snap-action switch as it 
passes by. Also, make sure that the 
switch can snap back to "open" when 
the spacer has gone by. 

The position of each actuator—and 
time period it controls—is up to you. 
We set the mechanical trippers that 
activate the timer's internal switch to 
turn S1 on at 4:00 PM, off at 6:30 AM. 
We mounted the first activator so that 
it operates $3 when the timer dial reads 


10:30 PM—the kids tucked in, Mom 
heads for shower; you're having snack. 


lars Away 


4:30 PM, in effect turning on pro- 
gramed operation since the stepper 
switch is pulsed to the first column of 
the matrix. 

Ten more activators go into action 
between 5:00 PM and 1:00 AM. The 
12th activator strikes S3 at 6:00 AM, 
and advances the stepper to “off.” 

The controller is housed in a 12"-by- 
7”-by-4” aluminum minibox. Mount the 
timer with the screws that held its back- 
plate in place. Be sure to provide a 
large hole under the timer for the clock- 
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11:00 PM—time to relax in a soft bed to 
watch TV or catch up on your reading. 


43 ELECTRONICS 


motor and switch wiring to go through. 

Mount the electronic components, as 
shown, on one piece of perforated 
phenolic chassis board. The connections 
to the stepper switch are made to a 
group of small solder-covered rivets on 
one end of the metal housing. Work 
carefully and watch for shorts between 
adjacent rivets. 


Wiring the diode matrix. Vertical 
columns are made up of 11 bare wires 
Continued 


Six controlled outlets (one shown) are 
operated by controller via single wire to 
each room. Controller outlets plug into 
house current to take lamp plugs. 
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C1—1,000-mfd, 15v capacitor 
C2—150-mfd, 15v capacitor 
R1-R6—100-ohm, 15м carbon resistor 
R7—100-ohm, !5w carbon resistor 
R8—560-ohm, \4w carbon resistor 
D1—All diodes 1N914 (see text) 
Brig COFBOEL) rectifier (International Recti- 


fier 
3E D40D1 transisto 


stor 
'riac—4All triacs GE SC40B (see text) 


I 
TYPICAL DIODE 
MATRIX 
(ALL BANDS UP) 
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(#18 solid), each strung between a 
trio of push-in terminals; horizontal 
rows are six bare wires strung between 
two six-lug terminal strips bolted to the 
board. Keep all wires taut—it will help 
prevent shorts. 

Once you decide when you want the 


various outlets to go into operation, in- 
stall the diodes at the intersection of the 
outlet numbers and those time peri- 
ods you've selected. In our home, for 
example, we wanted outlet #6 to be on 
at time periods 4, 7, and 8. The three 

[Continued on page 118 
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m INTERNAL TIMER SWITCH 


PARTS LIST 


T—6.3v @ 3A (Stancor P-6466) 
LM—No. 47 pilot lamp 
S1—in timer (see text) 


52—5tepper switch (Guardian IR-705-12P-6D) 
S3—Snap-action switch (Micro VLD-0017) | 
Misc: 24-hour timer, grounded cord set, | 


hook-up wire 


Zn ж = |. WX. 


e x Lu A i рн minibox, "— 
es, double , Spacers, copper 
twist-on connectors, #18 solid wire, #20 
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Never a roug 


Never a rough puff. Not with the 
taste of extra coolness in Kools. 


And now, for more smooth sailing, 


we're offering you the world's most 


popular sailboat, the Sea Snark, 
_ Ordinarily you'd pay about $120 
for this portable, unsinkable eleven- 
foot sailboat. But you can get it 


from Kool for only $88 (includes de- 


livery) and one Kool carton end 
flap. So get Kool and stay cool, 


with the Sea Snark, and the only 
cigarette with the taste of extra 
coolness. Kool. 


puff 


cool OFFER! 


Sedat, Басен price covers delivery of а complete sailboat 
{pictured at right), including thirty-pound molded polysty- 


rene hull, aluminum mast and spars, forty-five square-foot 
nylon sail, fittings, lines, rudder, centerboard and sailing 
instruction booklet. 

Allow six weeks for delivery. This offer expires December 

31, 1971, is limited to U.S.A., ond is open only to those 21 
years of age or over. - 
Important: Make certified check or money order payable to: 
Koo! Sailboat Offer. Mail to Р.О. Box 3000, Louisville, Ken- 
tucky 40201. 

Please send me 


— SEA SNARK([S5). For each boat I TM a — — нар ГЕЗ any size 


KOOL plus 388. LJ Certified check. [] Money order. | am 21 years of age or over. 


Name 
Address 


City State 


, 14 mg. nicotine av. per cigarette, ЕТС Report Nov. 70. 


Zip 


© 1971, Brown & Williamson Tobacco Corp. 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


m 


Hard-to-find seat belts and banging metal 
buckles can be eliminated with a strip of 
Velcro tape. Cement half of the tape to 
the buckle, the other half to the seat. 
Belts stay neatly and quietly in place. 


COUNTER-CLOCKWISE ROTATION 


L.H. OR COUNTER-CLOCKWISE 


R.H. OR CLOCKWISE 


Timing your car and wondering which 
way the distributor rotor turns? If the 
vacuum advance is on the distributor's 
right, the rotor turns counterclockwise. 
If it's at left, the rotor turns clockwise. 
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Cigarette smoke in your pickup cab and air-pressure buildup from the air conditioner? 
Try installing a vent grille (GM 7728610) in the rear doorframe. Mark around back of 
vent grille and make top opening 14” higher for installation. Drill 44” holes around 
inside of line. Cut out with chisel, file smooth, and paint edge. Insert vent grille, 
bottom first; mark and drill two screw holes at top. Fasten with sheet-metal screws. 


Have trouble removing fuses and insert- 
ing new ones? Automotive fuse boxes are 
not the most spacious containers. But 
you can beat the problem by using an 
ordinary window-drapery clamp. 


Lr 
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Stubborn filter cartridges can be beaten 
several ways. One is to remove oil and 
dirt, and wrap a layer of double-faced 
carpet-bonding tape around the cartridge. 
The tape lets you get a slip-resistant grip. 


Here's a faster way to remove Tinnerman nuts holding the rear brake drums. A pair 
of square-nosed slip-joint pliers and a heavy rubber band can speed up the job and 
save cut fingers. With the plier jaws spread wide, take a firm grip and loosen the nut 
a half-turn or so. Then loop the rubber band tightly over the handles, and you'll be 
able to spin the nut off easily without the pliers slipping repeatedly. 
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The unseen purchase. 


If youre an average driver, you fill the tank of your car with 
about 700 gallons a year of a product you rarely see. 

You know that no reputable oil company will sell you a bad 
gasoline. But perhaps you sometimes wonder if there is really any 
difference in gasolines. 

There is. 

And leading oil companies constantly work to develop even 
modest improvements in gasoline performance. 

For instance, about four years ago Humble began a research 
program to bring you a family of new Efficiency Gasolines. The 
improvements will not revolutionize driving. But they have made a 
noticeable difference in the performance of many cars. 

This little booklet shows you why Efficiency - 
Gasoline is not just a fancy name we thought up, 
but an accurate description of the way our new 
additive, НТА, makes Esso gasolines 
behave in the engine. 

Youll see how this 
new additive helps distribute 
gasoline more evenly to the cyl- 
inders of many of today's engines. 
And read what our new Efficiency 
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Many of today's engines have new problems that 


Ga: lines have done for pe rfon ice can be helped by a more efficient gasoline. Read how. 
and mileage in laboratory and road tests. 
Ask for your free copy at the Esso station near you. Or write 
to Humbles Consumer Affairs office, Box 2180, Houston, Texas 77001. 
New Efficiency Gasolines. A new booklet that gives you 


the facts. Straight. 


It takes a little more doing reel days and Esso is -— more. 


HUMBLE OIL & REFINING COMPANY NEW EFFICIENCY GASOLINES ARE NOW AVAILABLE IN MOST AREAS. 


SHORT CUTS AND TIPS 


FROM HERE AND THERE | 


Don’t waste a drop 


You can save a lot of pennies by not 
opening the can when youre using 
small amounts of varnish, shellac, or 
lacquer. Instead, punch a small hole 
in the lid. Shake, and pour only the 
amount needed into а container. 
Then seal the hole with Scotch tape. 

GEORGE W. Patrick, Springfield, Ill. 


Cut parts to size 


You can quickly cut parts to length 
using a set of parallels in the work- 
clamping vise of anv milling machine 
(top photo). Against the solid vise 
jaw place a special parallel, on the 
top edge of which you have made a 
series of equally spaced tapped holes 
for positioning the locator/work stop. 
Place the other, standard parallel 
against the movable vise jaw. Place 
the part to be cut against the work 
stop on the special parallel and gently 
press the part for accurate location 
against vise jaws and work stop (lower 
photo). Secure the part in the vise, and 
mill to the desired lengths. 

You can make the special parallel 
from an available parallel of апу 
thickness not less than Н”, Tapped 
holes can be threaded to any size and 
located on any required spacing. 

P. Е. BurrEn, Binghampton, N.Y. 
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Homemade Storage Devices for Recycling Rubbish 
Continued 


into new newsprint with very little loss. 
That makes your accumulation of news- 
papers one of the most useful forms of 
trash. And thev're very little bother to 
vou, if vou nail together the bundler 
shown. To use it most efficiently: 

e Load it with newspapers only—if 
vour community is one that wants vou 
to keep magazines, circulars, and other 
printed matter separate. 

e Don't make the bundles too big for 
the handler, whether it turns out to be 
vou or the Boy Scouts or the profes- 
sional collector. Some communities ask 
for bundles no more than a foot high. 
Others specify a weight limit. 

What to do with cans. Handling 
is simple, once you've identified your 
cans as to type. Recyclers are frustrated 
by intermixtures of certain metals that 
foul up the smelting system. In proper 
condition, even steel cans are worth 
over $10 a ton. You'll need to know 
some metal-can basics: 

e So-called “tin cans” are actually 
far more steel than tin—and thevre 
getting more tin-free every dav as the 
can-manufacturing industrv switches to 
tin-free steel (TFS) for cans. Nearlv 
all cans used for food packaging are 
steel cans, 

e Steel beverage cans virtually al- 
ways have an aluminum pull-tab top. 

e Aluminum cans are increasing in 
use for beverages and for such pack- 
aged foods as potted meats. 

The accompanying photographs show 
how to distinguish among the three 
basic types of metal cans, which should 
not be mixed in your recycling feed- 
back. There are differences, too, in the 
methods used for compacting or crush- 
ing the cans, which welll spell out in a 
moment, 

Aluminum cans should be routed to 
specific aluminum-scrap reclamation 
centers, geared to pav vou that half-a- 
cent a can. Non-aluminum cans are usu- 
ally best channeled through iron-scrap 
dealers, who add vour stuff to collec- 
tions from other families and finally end 
up with a load worth transporting to a 
smelter. A good way to accomplish both 
of these deliveries is through the Boy 
Scouts and other groups, who mav raise 
a little money—or at least raise public 
spirits—through "drives." 

The steel industrv, long tormented 
bv such nonsteel metals in cans as tin, 
solder for the seams, and aluminum 
ends, have now developed presmelting 
and smelting tricks that let them re- 
cover the steel without losing monev in 
the operation. They do ask two things, 
however: 1) Rinse out the residue in, 
say, a bean can. 2) Remove the paper 
labels that are always wrapped around 
canned foods. 


(Want to know why food cans are 
paper-labeled, instead of being labeled 
with enameled printing like beverage 
cans? It's because foods are almost al- 
wavs cooked in the can, and the heat 
would cook off the enamel, So—thev 
paste on the paper label after the can 
cools. ) 

Preparing cans for salvage. A can 
takes up a lot of space—but crushing 
one almost flat is easv. There are three 
methods: 

е You can squash an aluminum can 
into a cookie-size wafer of metal merely 
bv stomping straight down on it with 
your heel. 

e Steel beverage cans are tougher. 
But, if vou squash one in from the side, 
you can then heel-stomp the ends flat. 

e Most food cans are simplest to 
squash if vou use the can opener to re- 
move both ends. Slip the ends inside 
and press the can flat. (You can't do 
this with steel beverage cans because 
the pull-tab end—aluminum—is sunk 
so deep that the can-opener cutting 
wheel wont reach it.) 

After they're compressed, cans take 
up very little space in a carton or bag. 
So you can let them accumulate into a 
quantity worth picking up or delivering 
to a salvage center. 

What to do with glass. Almost all 
recycled glass—the only major excep- 
tion being bottles specifically intended 
lor reuse—is crushed into fragments 
(called "cullet") in the recvcling proc- 
ess. However, there is no safe and con- 
venient way for you to smash bottles 
with a view to reducing their volume. 
Therefore, it's a good idea to hang onto 
the carrving carton they come in, if anv. 
Glass recyclers make these suggestions: 

e By all means, return returnable 
bottles, since this is the only 100-per- 
cent-efficient method of recycling glass. 
As a matter of ethics, if nothing else, 
take the bottles back to the store where 
you bought them. There is a growing 
tendencv to collect bottles from the 
supermarket all week, then take them 
back to the convenient, nearby neigh- 
borhood store on Saturdav. Small won- 
der the small merchant vows that he 
will never, never handle soft drinks in 
returnable bottles. 

e If your bottles have twist-off caps, 
remove the little metal ring that stays 
on the neck of the bottle when you open 
it. If vou don't, someone along the line 
has to, in order to keep the recycling 
systems from clogging. 

Unless we each do our share, waste 
and litter will inundate us. It's up to 
every one of us to make the big move: 
moving anything that’s reusable out 
of the trash barrel and into the stream 
back to the factorv. 


Different strokes 
or 
different folks. 


The Yamaha 650 XS-1B is for people who do The entire engine assembly weighs only 
a lot of in-depth comparing before they buy. 135 lbs. And it displaces 653.3 cc to be exact, 
It's different. Because it's the only production fed by two 34mm constant velocity carbs. 
650 around with a single overhead cam en- Compression ratio is 8.7 to 1, with a 75x74 
gine. And that can mean a lot if you’re look- mm (2.95x2.91 in.) bore and stroke. At 6,000 
ing for a smoother running, more reliable rpm it's pumping over 40 foot pounds of 


machine. torque, and at 7,000 rpm— 
OVERHEAD CAM 4-STROKE ENGINE f Great Hairy Ned! 
AIN | NL The XS-1B also sports a 


PCR ЛТ, fA 


У М... long list of proven Yamaha 
EAN design features. Like 
e leakproof seals that 
really work. A wide-ratio 
five-speed gearbox. Wet 
sump oiling. Heavy-duty 
waterproof/dustproof 
brakes. And im- 
proved vibration- 
free handling — 
lighter-weight 
Enduro-type 
front forks and 
3-way adjustable 
rear suspension. 
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ТАКЕ COMPRESS idi GUAE 
The XS-1B's advanced ,, j 3® 
overhead cam design is 4^ We = 
clean and simple. === Ra ON 
No pushrods to / >. == | 
float the valves A Z7* 
when you're Ne Y. 
cranking up high | 
rpms. Nothing to 
keep you from getting X 2 uu 
every last cc of perform- 0109 | ра" And there you have 
ance out of that big 650 ie енн. =“ it. A beauty of a better machine. 
four-stroke twin under your tank. Because it’s different. 
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T it's a better machine 
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Inventor Bretthauer shows how guard works for jobs where regular guard won't. 


PERSONAL-USE REPORT 


See-Through Saw Guard 


If you short-cut saw safety 
because your guard is in the 
way, try this floating type 


By GEORGE DANIELS 


Onn now available for home bench 
saws, the patented Brett-Guard boasts 
a list of references that reads like a 
Whos Who of industry. Its already 
established in the shops of U.S. Steel, 
GE, Du Pont, Bendix, and Remington 
Rand. And when I tried the guard on 
my saw, I could understand why. It 
lets you see every detail of the work 
as if the guard werent there. Yet the 


Is Always in Place 


guard is always there, protecting you. 

Unlike any standard saw guard, it 
can stay in place during every sawing 
operation, including grooving, rabbet- 
ing, coving, and panel raising. As a 
bonus, it lets you do many jobs faster 
and better than you could do them 
without it. It works not only with a 
blade, but with molding and dado 
heads, sanding disks, or abrasive cut- 
off wheels. And it not only protects 
your hands and guards against kick- 
back, but also keeps flying chips and 
dust out of your eyes. Yet you have a 
constant clear view of the work 
through the Plexiglas top. 

The guard fits any table saw from 
six-inch diameter up, tilt arbor or tilt 
table. On models with large tables, you 
mount the support with ready-made 


brackets by drilling and tapping a 
couple of holes in the table edges at 
both sides and at the rear. To shift 
from one position to another, you just 
spin a knob to free the unit, spin again 
to relock. (Youll want that rear- 
mounting option for crosscutting long 
stock. ) 

In the photo at left, the guard is 
being used to cut a spline kerf across 
a miter joint. A regular guard would 
have to be removed for this. 

Note the special jig with positioning 
cleats set at right angles. You slide the 
guard up against these cleats, then 
push the jig through. For edge-grooving 
or panel-raising, the jig is similarly set 
against the face of the work. Inventor 
Bretthauer demonstrates confidence in 
his guard by wearing a loose-sleeved 
shop coat that would be unsafe with 
an exposed blade. 

After watching Bretthauer put the 
guard through its paces, I took one 
home and mounted it on my small saw 
as shown below, left. I practiced with 
wood, gaining confidence to tackle a 
job I'd put off: cutting a slab of marble 
with repeat passes, using an abrasive 
cutoff wheel. A breeze. 

The guard is available from the 
Brett-Guard Division of Foredom Elec- 
tric Co., Bethel, Conn. 06801, at 


$79.50, without brackets. When order- 
ing, give dimensions and thickness of 
your saw table. 


For coving, fasten parallel cleats by driv- 
ing four nails through holes in guard, 
using workpiece as spacer. Lock guard, 
gap centered on blade, feed work. 


For dupe cutting to identical lengths, set 
guard so built-in stop pin gauges length. 
Working with miter gauge but without 
fence, butt work on pin, push through. 


For ripping on most saws, bolt support 
to side of table, as here. Crank on top 
raises and lowers Plexiglas guard. Low- 
ered against work, it acts as hold-down. 


For small tables, mount guard support 
on wood extension—far enough from 
blade to permit slide-away operation. 
Grasp knob to slide guard into position. 
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| Flew the Biggest Plane 
[Continued from page 52] 


learned that the control pressures are 
significantly lighter than on the C-141 
and the roll rates faster than the 707 
airliner. The ease and grace with which 
it made tight turns made me think that 
Fat Albert was not quite the right 
name. Pretty soon I was doing steeper 
turns, and there was a rock-steady 
quality to the ride which is unique to 
big planes. 

All told I flew about 20 minutes, 
taking various headings as the naviga- 
tor and ground stations worked out 
some Loran position problems and 
checked out some of the on-board 
equipment. I must admit that a couple 
of times I saw Potts’ hand dash over 
to the rudder trim button on the big 
panel between us to give me a hand in 
trimming the big bird out completely. 
And then, just as I was getting a bit 
cocky, it came time to turn things over 
to the next pilot. 

My 20 minutes at the controls had 
put me into an elite group, I learned 
later. Only top pilots with lots of flying 
time in 141s, 135s, and 125s are getting 
to fly the C-5. First they go through 
16 to 20 hours of simulator time at 
Altus, Okla. Then come 26 to 30 more 
hours of C-5 flight before they're quali- 
fied. The transition course also includes 
four weeks of ground school. 

Pilots range in age from 25 up to 50, 
with the average about 32. The general 
consensus among them is that the C-5 
is easier to fly than the KC-135, the 
Air Force equivalent of the Boeing 707 
airplane. 

With my stint over, I decided to 
stretch my legs. I climbed down the 
metal ladder from the cockpit and 
wandered around the huge—and noisy 
—cargo area. While the compartment 
is pressurized, it is not insulated against 
sound. The floor is covered with 
rollers—not only to move cargo aboard 
from the open front to the open rear 
on the ground, but also for air drops 
in flight. 

The plane is designed to air-drop 
200,000 pounds in four 50,000-pound 
pallets. The last pallet, rolling from the 
front to the rear opening, is moving 
across the floor at 80 mph as it exits. 
Must make quite a big whoosh going 
out! 

One more interesting little bit. We 
know about the violent wake of dis- 
turbed air this giant leaves behind. 
But there's something up front, too—a 
bow wave of air ahead of the nose just 
like the bow wave of a big ocean 
liner. When the C-5 snuggles up be- 
hind a flying tanker for aerial refuel- 
ing, the wave lifts the tail of the 
tanker. Can you imagine the kind of 
chatter this provokes from those tanker 
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A dozen pipes in опе! Interchangeable bowls make 
Dr. Grabow's Viking an entire collection of fine pipes. 
© bowls are only $1.95 and available HEEE 


NICOTINE TRAP 


For FREE informative booklet, write VIKING PIPES, P. O. Box 21888, Greensboro, N. C. 27420 


fire extinguisher for only 
$7.99 when you buy 
AC Spark Plugs. 


This American LaFrance dry 
chemical fire extinguisher 
(suggested retail price, 
$14.95) is approved* for use 


| in homes, cars, cabins, 


trailers, boats, and light 
planes, and is rated for in- 
flammable liquid, gas, and 
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proved, complies with FAA and ICC regulations. *.......... 


A special offer from AC 


| Get this top-quality 


electrical fires. It can be op- 
erated with one hand, con- 
tains nontoxic chemicals 
and is completely recharge- 
able. 

You can get your fire ex- 
tinguisher at the special low 
price of $7.99 with proof of 
purchase of just two AC 
Spark Plugs. 

Take advantage of this 
special fire extinguisher 
offer now. 


MARK OF EXCELLENCE | 


AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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Fire Extinguisher Order Form 
Send end flaps or card tops (or reasonable facsimiles of 
packages) from 2 AC Spark Plugs for every American 
LaFrance fire extinguisher you order. Send check or money 
order only, and allow 2 to 3 weeks for delivery. 


Please send me 
fire extinguisher(s) at $7.99 each. 


e My check or money order for $_ 
e It's payable to: AC Fire Extinguisher Offer. 
e Necessary proof-of-purchase is enclosed. 
Michigan residents add 497 sales tax. 


(PLEASE PRINT FOR PROMPT DELIVERY) 


Model 275R American LaFrance 


is enclosed. 


: Ў Name 
3 Address - 
[s City 
: State 
Zip 
MAIL TO: AC Fire Extinguisher Offer, 
P.O. Box 1809, 
Saginaw, Mich, 48605 
| "Listed by UL, FM, and U.S. Coast Guard-ap- : Offer expires 12/31/71 
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New Discovery 
Makes Stuck 
Drawer Slide At 
Fingertip Touch— 
Without Oil! 


A new spray lubricant so clean it won't 
soil linen or clothes in drawer. 

One Sw-o-o-sh! And tight stuck 
drawers, windows and zippers slide 
easy when you spray new 3-IN-ONE 
DRY-LUBE. Eliminates friction 
without oil. The secret —_ | 
is a new spray lubricant ——9911. 
so clean it won't soil " „= 
your best clothes. Get 
3-IN-ONE DRY-LUBE 
at all hardware outlets. 


3-IN-0NE 


DRY LUBE 


ai a thaws $ a m 


Refinish marred or 


gouged furniture 
ke new. 


Fill in wood gouges, nicks and 
scratches like professional carpen- 
ters do with GENUINE PLASTIC 
WOOD Cellulose Fiber Filler. 
Handles like putty, hardens like 
wood. Plane it, sandpaper it, varnish 
it, paint it for true, professional fin- 
ish, GENUINE PLASTIC 
WOOD comes in walnut, 
oak, mahogany or natural 
color. At hardware stores 
and supermarkets. 


GENUINE 
PLASTIC 
® WOOD == 8 * 
WOOD = 


CELLULOSE FIBER FILLER 


VY AUTOMAT, 


ENJOY да 9 
1ѕоч+за 2 


DOMETIC 


refrigerators in your travel unit 


ee is КАНӘ specialist in recre- 
ational refrigeration. All units over 

| 3 cubic feet are equipped with 
automatic defrost. A special con- 
venience to help you enjoy travel- 
ing and camping more. 


See your 
recreational 
vehicle 
dealer today 
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Hot Facts on Those ''Cool" Radiator Additives 
[Continued from page 42] 


tone were used wherever indicated. 
Engine-out — Air-to-boil 
temperature temperature 


(degrees F) (degrees F) 

Water 216 128 

Water/ Additive "X" 214 130 

Water/ Additive “Y” 216 128 

| Water/ Prestone 815 144 
Water, Prestone / Addi- 

tive "X" 216 143 
Water/Prestone / Addi- 

tive "Y" 216 143 


Allowing for tunnel-test variations, 
you can see that there is no lowering of 
coolant temperature or raising of air-to- 
boil temperature when the “cool” addi- 
tives are compared with plain water and 
a 50-percent antifreeze solution. 

These tunnel tests were made in a 
chamber on a dyno at 45 mph on a five- 
percent upgrade with an ideal-for-test- 
ing 100-degree ambient air temperature. 


|. A 1971 Ford passenger car was used. It 


was equipped with air conditioning. 
Results were similar during the idling 
tests after a 60-mph level-road load. 

The report concludes about summer 
coolants, "We have, in effect, a beer 
selling at champagne prices.” 

NARSA is coming down hard on the 
cool additives, too. Executive Director 
Charles W. Mackenzie tells his radiator- 
service-shop members: "It would appear 
that you should stop selling it (summer 
coolant), since you are the people who 
will be cleaning up the messy systems, 
and it just doesn't look right for a doctor 
to be handing out sick pills." 

What Detroit says. Now hear from 
the people who make the cars. 

The 1971 Chevrolet owners manual 
savs: "Note: Addition of supplemental 
additives . . . [is] not normally required 
in your car. Use . . . will result in 


| unwarranted operating expense." 


Chrysler is even more specific: "When 
a cooling system is protected with a 
high-quality ethylene-glycol-base anti- 
freeze; coolant , . . additives for increas- 
ing cooling . . . are not recommended." 

Ford puts in ethylene glycol coolant 
at the plant. An organic antileak sealant 
is added at the same time. They tell us: 

“We have seen no coolant or additive 
that has any advantage over what we 
put in our cars to begin with." 

A Dodge Technical Service Bulletin 
savs: "The antifreeze used [in Dodges] 
contains an additive for corrosion-pro- 
tection and an antifoaming additive for 
coolant stabilitv. Additional additives for 
this protection and increased cooling are 
not recommended. Such additives may 
not be compatible with the coolant and 
may be detrimental." [The emphasis is 
Dodge's.] 

Because the summer coolants are com- 
ing increasingly under fire, you can ex- 
pect a proliferation of new products and 
"improved" ones to replace those that 
are being questioned. Claims made for 


the new ones are sure to be closer to 
what they can be proven to do for your 
car's cooling svstem. Easy times for the 
cool additives are over. 

The positive steps. What can you 
do to keep your cooling system working 
at its best? 

Keep your cars cooling system in 
sound shape. Clean bugs from the radi- 
ator. Check the coolant concentration 
for boiling protection. (recommended: 
50 percent). Keep coolant up to the 
right level. Change and flush if the cool- 
ant is dirty. Pressure-test the system for 
leaks. Test the pressure cap, too. Inspect 
the radiator filler neck. Inspect hoses 
and hose connections. See that belts are 
properly tensioned. Test the thermostat 
if running too cool. Use only a reputable 
brand of antifreeze/coolant. Change it 
to suit the car-maker’s recommenda- 
tions. 

Got A; C? Turn off the car's air condi- 
tioning when vou anticipate boiling. 
Turn on the heater full blast and roll the 
windows down. It will help the engine 
to cool better. (Not you, though.) Also, 
when you stop in traffic, shift the auto- 
matic transmission to neutral to take 
some trans-cooling load off the car's 
cooling system. By revving the engine 
somewhat at this time, you can increase 
coolant circulation and draw more cool- 
ing air through the radiator. Some of 
the newer cars do this automatically 
by advancing spark timing when hot. 

On your next car, consider ordering 
the heavy-duty cooling option if you're 
having trouble with the standard one on 
your present car. 

In researching this article we turned 
up some valuable brand-new advice for 
readers who are experiencing overheat- 
ing problems not traceable to some me- 
chanical problem. Forestall boiling by 
installing a high 75-percent concentra- 
tion of glycol antifreeze, This, plus 
14-psi pressurization, would raise the 
coolant’s boiling point to 280 degrees F. 
It gives you another 17 degrees or so of 
boiling protection. And remember that 
the idiot light will come on red long be- 
fore the system is ready to boil. Ignore 
it and watch carefully for signs of boil- 
ing. If the radiator does boil, stop and 
wait until things cool down. 

Cadillac is the only car maker at 
present testing 75-percent mixtures. Al- 
though they’re not in the recommenda- 
tions of other car manufacturers, they 
should work in non-Caddies, too. Two 
experts I talked to said that you may go 
to this concentration without significant 
Joss of heat transfer. The people at 
Union Carbide figure that higher con- 
centrations of antifreeze /coolant are the 
coming thing. They are using 75-percent 
Prestone mixtures in instrumented lab- 
oratory test cars equipped with specially 
modified 225-degree thermostats, WE 


The ’71 Riding Mowers 
age 86] 


Continued from 
mowers have lift controls with detents 
to let you choose the cutting height on 
the fly. 

Vertical storage racks are built onto 
the rear ends of many of the new 
mowers. Vertical storage takes less space 
in the off season after you have drained 
the gas and removed the battery. And 
tipping up for short periods to hose off 
the bottom of the deck or to remove 
and sharpen blades is safe and easy 
with a built-in stand. 

Mowers vs. tractors. Not all power- 
equipment makers agree on the riding- 
mower approach. Bolens, certainly an 
honored name in the trade, believes 
their small tractors (five-, six-, eight- 
hp) offer equal performance, plus some 
additional versatility. If you feel the 
same, fine; the price range of these 
tractors is in the same ball park with 
that of pure riding mowers. Homelite 
also sticks to the tractor image exclu- 
sively. 

Sears, as aware as anyone of cül- 
sumer views, does not stress riders. 
They do offer two very light models 
with center-mounted engines. One is 
$127, at bottom of the price range. It 
has a 24-inch cut. A 26-inch rider is 
$195. But from there on up, it’s strictly 
tractor styling. 

These small riders have a definite 
place for many people who mow small 
lawns, but for physical reasons must 
ride. The prices are right in the self- 
propelled, walk-behind bracket. 

In any case, there's a rider for you— 
from the little ones at less than $200 
up to the big jobs such as the Gravely 
and the Hesston Front-Runner. Grave- 
lys smallest and simplest Commercial 
1.6 costs about $700, with 30-inch 
cutter and sulky. More horses and 
bigger cutters move the price nearer 
$1,000. These are top-drawer, profes- 
sional machines. Look ’em over. Take 
your choice. This year the riding mowers 
have everything: style, performance, 
safety, speed, capacity, and real dollar 
value. FB 


Montgomery Ward's ihres: -speed riders, 
new this year, are fine examples of 
quality construction. Above, a five-horse. 


A WAYS TO DOUBLE 
OUR PY 


Master Course in 
Color TV Servicing 
Color TV Servicing 
Master Course in TV 

& Radio Servicing 
Practical TV & 

Radio Servicing 

Master Course in Elec- 
tronic Communications 
FCC License Course 
Master Course in 
Electronics Technology 
Industrial and Auto- 
mation Electronics 
Computer Electronics 
Basic Electronics 


HOME 
APPLIANCE DIVISION 


| ET LE 


9 Home Appliance Master 
Technician's Course 
9 Home Appliances Servicing 
9 Handyman Appliance Repair 
Up to 8 kits including new 
exclusive Circuit Trainer (except 
in Handyman course.) 
See catalog for details. 


Up to 31 kits... Build your 

own color TY — Compu-Trainer 
— oscilloscope — many others. 
see catalog for details. 


AIR CONDITIONING, 
REFRIGERATION DIVISION 


Master Course in Air 
CERDO IRE, Refrigeration 
& Heating 

® Air Conditioning & 
Heating 

Refrigeration 


16 kits. Leak detector, 
Hermetic analyzer, tools 
& others. See catalog 

for details. 


Master Course in Auto, 
Truck & Diesel Mechanics 


Automotive Mechanics 
Truck & Heavy Duty 
Mechanics 

Engine Tune-Up & Electricity 
B kits including 4 Electronic 


Test Units. See catalog 
for details. 


e ees © 


. BREAK AWAY from low pay and a dull job. Move ahead | 
in an exciting career where the hig-money opportunities are 


| Approved now bigger than ever: Electronics, Mechanics, Home Appliances, 
и и or Air Conditioning and Refrigeration. 


You can do it with NTS home training. NTS makes it easy to learn... because only 
NTS uses the Project Method for home training. You get more professional kits to 
build actual, on-the-job equipment. So, your training is more interesting, more complete. 


Don't waste another day. Start now. Mail the coupon, below. 
NATIONAL 


MESURE NATIONAL Ex) SCHOOLS 


4000 So. nas St.. Los Angeles, Cal. 90037 4000 So. Figueroa St., Los Angeles, Calif. 90037 


(TECHNICAL) 


lesson for 


information on the field 
you choose. Sample 
lesson included. 


pO Check for veteran training under new G.I. Bill. 
"a Check if interested ONLY in classroom training at Los Angeles. 
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А - Please rush FREE catalog and sample a 

National Association of Trade & Technical Schools 4 division checked below. Check one only. В 

E Г] ELECTRONICS DIVISION (Dept. 202-061) - 

CLASSROOM TRAINING AT LOS ANGELES i z eae DIV. s 
NTS occupies a city block with over a ! IANICS DIVISI 

million Alare in traning facilities, g Н "OME APPLIANCES DIVISION - 

Check special box for details. - — Age н 
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Send for FREE illustrated شڪ‎ - 

catalog and complete а city State zp 8 

| " 
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LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for a bright future with security in vital 
meat eee Big pay, full- EIE one з 
v Рі ROFIT ABLE MA 
YOU R OWN! Time payment ME Ld 
ble. Diploma given, Job heip. Thousands 
TE f success ful graduates, OUR 45th YEAH! 
Send hon, for Ж... new illustrated MR 
catalo No obligation. €. ррто LOTT 
к NATIONAL SCHOOL OF MEAT CUTTING 
Dept. 51-W, Toledo, Ohio 43604 


Solves Repair Problems 

Durham's fills cracks and holes ba 
plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 


Big 4-Ib. can, only $1.80 at lumber, 


paint and hardware dealers, or 


shipped direct postpaid in U. 3. for 
$2.50. Money-back guarantee. Order 
now. 
804, Des Moines, 


Donald Durham Co., Box 
lowa 50304. 
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N < e£ad any watch 


| ‚ SWISS OR AMERICAN 


iique: modern Sweazey System starts you 


| CEN ۹ v 
T0 YOU M" 


1000's high pay "Big Income" jobs Td now 
ta men, women in Accounting, Send for FREE 
"ACCOUNTING CAREER KIT." No salesman 


making repairs right away. Develops skill light | NAME АВЕ 
step by step at home in spare time. El 

Diploma awarded. Free sample lesson. No (езй ADDRESS СС ЕЕЕ 
obligation. [i BOTH ci -— 8 $— 315 5 STATE 2F 


FREE MORTH AMERICAN SCHOOL OF ACCOUNTING, Dept. 1. 14188 
Accredited Member, National Home Study (атас = 4500 Campus Dr., Newport Beach, СА. 92663 * 
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CHICAGO SCHOOL OF WATCHMAKING 
Dept. 461, Fox River Grove, Illinois 60021 


rr = Emm 


Lathe- 
Powered 
Band Sander 


Make this handy accessory 
for a $15 lathe—or adapt 
it to one you already own 


By ALBERT E. HARTMAN 


T rough I enjoy wood turning, I 
don’t do enough of it to keep my lathe 
busy, so I decided to give it an extra 
job. I bracketed this homemade band 
sander to the tool post, so it could be 
powered by the headstock. 

My lathe happens to be the six-inch- 
swing, three-foot-bed model that AMT 
(Royersford, Pa. 19468) mail-orders 
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#10-24 BOLT 
11/2" LONG 
W/WASHER 


DETAIL (4) BAND TIGHTENER 


for $14.95. But the sander could be 
fitted with little trouble to virtually any 
wood lathe. 

The lathe helps make its own acces- 
sory in this case. Both the idler pulley, 
at the top, and the drive pulley are 
turned from hardwood. Screw the 
spacer stub of the latter to the face- 
plate (as shown in the detail) and true 
it up before adding the rest of the as- 
sembly to the lathe bed. 

The band-tightener spool can also be 
turned of hardwood. And you'll need 


DIA. ВО 
1/4" NUT M BAA BAND TIE) 13/4" LONG 
L | 3/8" x 3/4" 
7 


7 


x12" 


| EET NL. | 
| M 3/4" X 11/2 
\ HARDWOOD 


mere 
DRILL & COUNTERSINK— =o В 


TO SUIT HOLES IN го Of 
ANGLE BRACKET imam 


DETAIL (6) TABLE- (1/6 


another l"-by-15"-by-5" piece for the 
idler mounting bracket. 

As dimensioned here, the sander 
takes any 1”-by-44” endless abrasive 
band. Note that the backup plate 
(transparent plastic in the photo) re- 
mains stationary when the table is 
tilted for angled work. The slotted 
piece behind this plate can be moved 
forward for added support. 

For the upright column, use any 
tubing that fits the reversed tool post, 
such as thinwall conduit. 


Microelectronics Shrinks the Calculator 


[Continued from page 76| 


$349, 12-digit model 121-A doesn't, 
while their $395 model 100 does.) 

Displaying the digits. Canon's $390 
Pocketronic is the onlv personal calcu- 
lator to provide permanent "printed" 
records of your calculations (up to 12 
digits). A built-in lens helps you read 
the dots that form numbers, but the pat- 
terns for me were hard to recognize at 
a glance. 

Among the portables, SCM's $495 
Marchant One had the easiest-to-read 
numbers: eight-figure readout from 
large, bright neon tubes. Sharp uses a 
long-life fluorescent tube for their $495 
ОТ8-В and smaller $345 ELSI-8; both 
handle eight digits. 

But tubes eventually need to be re- 
Р placed. Busicom’s Handy LC and LE 
- units, just introduced, use liquid-crystal 
Lens system on Sanyo's $425 ICC-0081 and light-emitting-diode displays [PS, 
shows you which eight digits of 16-digit Dec. 70] that might very well outlast 
readout are visible on the display tubes. the calculator. Gs 


Now сину ve dame a Calculator on one chip 


петта 


of КАМП з 


sistors. New $395 Busicom calculator 
(right) uses single MOS/LSI chip and 
liquid-crystal display. A smaller model 
uses light-emitting diodes. Busicom says 
last two may eventually drop to $200. 


One 40-lead ceramic package (top) will 
replace 22 MSI circuits now used in 
Busicom Junior model. Mostek/Nippon- 
developed chip (closeup, left) is about 
0.18 inch on a side, with 2,100 tran- 
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Days like this in A Man's 
Place sharpen your enjoyment 
of the easy taste and the 
great outdoor aroma of 
Field & Stream tobacco. 
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Three New Hot Ones—Off the Drawing Board, Into the Swim 


windshield wipers, and lifting rings. A 
permanent gas tank can be installed 
forward to give you additional range and 
reduce cockpit clutter. 

An interesting boat? You bet. A fine- 
looking family runabout—and great as 
a ski-tow boat. For water skiers, the fact 
that the propeller is well forward and 
completely under the boat adds a safety 
margin. 

The Lancer Offshore. During all the 
time we were photographing the Lancer 
17 О/1, I had been observing and admir- 
ing the performance of our photo boat. 
The second of Chris-Craft’s brand-new 
sports boats for 1971, this was a 23-foot 
Lancer Offshore with direct drive. 

The fiberglass hull is a deep-V design; 
it also comes as a traditional stern drive. 
But this new one has a different twist: 
A section of the deep-V hull near the 
stern has been scooped out, forming a 
concave area. The shaft and propeller in 
the direct-drive inboard version are re- 
cessed into this area. 

One reason for its scooped-out hull is 
to save some nine inches of draft. Many 
big deep-V hulls have twin engines, 
with each propeller mounted to one side 
and up from the deepest portion of the 
V hull. Smaller boats, such as this one, 
often employ a single stern-drive power 


[Continued from page 63] 
package, which puts the propeller be- 
hind the hull and just below the lowest 
portion of the deep V. But with the 
propeller low enough in the water for 
proper hull clearance, the boat tends to 
have excessive draft. 

Why not, reasoned the alert engi- 
neers, scoop out part of the hull and 
put the prop up where she belongs? 
This would not only reduce the boat's 
draft in the water, but would let them 
employ a direct drive shaft and efficient 
propeller angle to realize practically full 
engine power. 

This they did, and the result is a 
new and fine-performing boat. It even 
possesses some of the propulsion proper- 
ties of a jet, since water at the top of 
the propeller is enclosed in the concave 
area and affords greater prop thrust. 

Our PS test boat was equipped with a 
350-cubic-inch 235-hp Chris-Craft in- 
board engine—one of those engines 
whose quiet, authoritative rumbling at 
idle has sounded so good to generations 
of boat lovers. 

Basically, the 23-foot direct-drive 
Lancer is designed for fishermen, Chris- 
Craft’s Ronald Grossman told me—fish- 
ermen who like to go offshore with all 
of the dependability of a regular in- 
board engine. The same sportsmen like 


the deep V for its ability to handle rough 
offshore water. And in this boat they can 
also skim in over the flats to get at some 
of the fish in shallow-water areas. 

Hardware, too, reflects the builder's 
aim to make the boat handy for fisher- 
men. Mooring lines feed through hawse- 
pipe holes in the gunwale to cleats posi- 
tioned inside the boat. The cleats are 
well out of the way, where they won't 
snag either your lines or your clothing. 

So new that no specification sheets 
were even typed, much less printed at 
the time PS tested it for you, this boat 
shares some basic features with its stern- 
drive-powered sister: A walk-through 
ventilating windshield leading to a two- 
berth forward compartment; a sliding 
hatch that allows you to stand upright 
in the compartment, with safe access to 
mooring and anchor lines; a cabin with 
two bunks that can be fitted with a head. 

In the specs, note the fishwell that's 
standard equipment. It's located at the 
transom. Two storage compartments 
beneath the floorboards are valuable as- 
sets, too—indicative of Chris-Craft’s 
characteristic thoroughness. 

The Lancer Offshore has a big 
"speed-boat" feel—solid, heavy, fast— 
and she behaves as a big boat should. 

Colors? You can order a nautical-gray 
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LOW-COST CIRCULAR SAW 
= has lowest price tag in BAD 
history. A real time and work saver, 
One HP motor. Cuts 2x4's with 
ease. (#7301) Reg. $24.88, 


NOW 1 Q99 
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26-piece 
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10-piece 


JIG SAW KIT. Features 
the saw that's 7 saws in 
one, plus 6 blades for 
cutting wood, metal, 
plastics, etc., and rip 
fence. In handsome, handy 


38 " DRILL KIT. The basic tool 
for his workshop, PLUS drill 
bits, polisher, grinding wheel, 
assorted sanding discs—all in 
handy carrying case and gift 
boxed. (#7116) $27.97 value, 


SPECIAL SANDER ASSORTMENT 
Includes B&D #7410 Finishing Sander, 

special dustless attachment that 

connects to vacuum cleaner, 10 
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Three New Hot Ones—Off the Drawing Board, Into the Swim 


hull and ivory-white deck, with blue 
feature stripes, or an optional bluebell 
hull color and an ivory deck. Lovely. 

In our tests, acceleration from a stand- 
ing start was obviously not “hot rod” in 
feeling, as was a similar start with the 
l7-foot outboard-powered O/I. But 
when she gathered her forces and that 
propeller got a solid bite at the water, 
we moved out with enough pickup to 
bring a squad of skiers up onto plane. 
Her reactions were smooth, stable, and 
authoritative in every test maneuver we 
tried. 

This is a well-built and sensible boat, 
delivering just what her engineers de- 
signed her for: direct-drive inboard 
power in a fishing-size boat, with a deep- 
V hull. In calling her the Offshore, I 
think Chris-Craft called it right. 

XK-18—a super boat. Its a jet- 
powered speedboat and completely dif- 
ferent from the first two, designed out- 
and-out for high performance. She's for 
those who think speed and style are the 
only reasons for going down to the sea 
in boats. On this promise, the XK-18 
delivers well. 

Like the other two, this boat is fresh 
off the drawing boards. At the time I 
observed her in Miami there were only 
two or three hulls in the entire United 


DAD WILL LOVE THIS 
DELUXE DUAL-ACTION 
FINISHING SANDER 


Move lever at back of sander and 
dual-action changes from orbital 
motion for fast material removal to 
straight-line for fine sanding. Flush 
sands on three sides. Polished 
aluminum housing. 

Deluxe in every way. 


(#7420) 2495 


LOWEST PRICE ON A 


Perfect for у= 


for Dad at a great 
low price, (#7410) 


[Continued | 


States. It will be built in Chris-Craft's 
Holland, Mich., plant and should be 
available in moderate numbers by mid- 
summer 1971. 

To get PS readers the under-the- 
floorboards information on this hot new 
boat, I talked to naval architect Tracy 
Van Buren of Chris-Craft's Sport Boat 
Division. He described the XK-18 as 
basically a California-type low-profile 
hull, with a low Venturi windshield. 
Only 18 feet long, it will have power 
and power to spare. The standard en- 
gine, Tracy told me, will be 235 hp. 
But for really high performance, a 320- 
hp engine will also be available. Each 
will be coupled to a Jacuzzi jet pump. 

In the Ramos-type modified-V hull, 
with its 16-degree deadrise bottom, the 
big power plant will probably push this 
boat to speeds of 60 mph or more. This 
is my estimate, not Chris-Craft's. In- 
deed, the builders still list its top speed 
as unknown, since the boat is so new 
that it has never really been wrung out 
in its working clothes. 

Probable price of the XK-18 will be 
$5,995 with a 235-horse engine, $6,625 
with a 320-hp engine. Seating for five 
is in two large bucket seats up forward 
and three in a wide seat just forward of 
the engine. The seating is white; hull is 
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finishing or re- _— 
finishing of all | 
types of sur- 
faces. Flush 
sands on three 
sides with 
over 25 sq. in. | 
of orbital sanding 
action. A great tool 


1499 


For your nearest Black & Decker dealer, call 800-243-6000; in Connecticut, 800-942-0655. We pay for the call. 


18 at full throttle. 


a deep-glowing, pleasing metallic blue. 

With jet drive, draft is only one foot 
three inches. Though the top speed is 
still secret, acceleration is not. It’s 
termed “instant.” This will make the 
XK-18 a great ski boat, with the added 
safety feature of a jet pump (no prop). 

The hull is constructed with a totally 
new laminate, Tracy Van Buren told me, 
custom-designed for high speed and 
high-stress conditions. I have driven 
similar-type California-style sports boats, 
powered with 320-hp engines with jet 
drive. It is a heady experience. 

An option likely to stir the pulse of 
prospective buyers is an outboard rud- 
der. It should give you more positive 
control at high speeds and full plane— 
but you should have instructions for safe 
handling if youre inexperienced. 

When you make your first speed run 
with your own XK-18, it might be a 
good idea to be certain beforehand that 
the water ahead of you is free of dead- 
heads or any other obstructions. At 60 
mph your boat will move on other boats, 
floating logs, or docks at a speed much 
higher than you're probably accustomed 
to. As they said to pilots when pro- 
pellers gave way to jets, you'll need to 
think far ahead when operating an XK- 
05] 
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LOW-PROFILE BELT SANDER 
Motor between pulleys gives low 
center of gravity. No tilt. No rocking. 


A great gift. (#7450) 5995 


SAVE $20 ON BEST 
ROUTER VALUE EVER 


% HP ROUTER 

A heavy-duty, easy to 
use woodworking 
tool. Router Manual 
included shows how 
to do scrollwork, 


=. 


ROUTER KIT SPECIAL 


many other "Router Features #7620 Router — 
, fancy edges, and ‘plus kit box and 
cuts." (#7620) accessories to turn an 
Reg. $69.95. amateur into a professional — 
SPECIAL— 4995 woodworker. (#7630) | 


Save $20. Reg. $89.95. 
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Treasure Hunter’s Guide to Metal Detectors 


least expensive, and are very effective 
for detecting even small items that lie 
several inches below the surface. If 


[Continued from page 83] 


your goal is beachcombing, searching 
for lost coins, or just occasional poking 
around the campsite, one of these sim- 


ple detectors may be just the ticket. 
The second category is the most 
numerous, and includes those detectors 


that are designed for general types of 
detecting. These versatile units are 
highly sensitive down to depths of sev- 
eral feet. They are usually more rugged 
than the lightweights, and often have 
accessories that make detecting easier 
and more accurate. 

Subtracting frequencies. Nearly 
all detectors in the first category use a 
BFO (beat-frequency-oscillator) prin- 
ciple of detection, which is simple and 
inexpensive to build. Two oscillators 
feed signals of different frequencies to 
a "mixer, which feeds the difference 
between the two through an audio am- 
plifier, producing a low-frequency tone. 
A metal object causes one of the oscil- 
lators to change its frequency—and the 
pitch of the tone you hear. 

Recent technical improvements in 
this design, however, have resulted in 
a large number of BFO detectors that 
fall into the second category. Other 
general-purpose detectors use an induc- 
tion-balance system, which has a re- 
ceiver coil between two transmitter 
coils. Signals from the two transmitter 
coils cancel each other out unless the 
search head passes over a metal object, 
when the inductive balance is upset. 

What to select. Choosing among the 
detectors in the general-purpose cate- 
gory is largely a matter of finding one 


METAL-DETECTOR BUYING GUIDE 


MANUFACTURER | 


| Tiny-Tex 


ELECTRONICS, 
| бап. el Speaker, meter, 
headset 


General 


114.95 


(id 
E Led 
MC 


Standard 


Koin-King 136.95 


| 18975 


| | Bro General Speaker, meter, 
2m | | | purpose headset 
i Under- 
Гин! ш шаг 
General Speaker, meter, 
| Purpose headset 
зрев хе, 
headset 


Speaker, meter, | 4; 
headset 342 


238,70 


scuba Pal 


252. 45 


| Orion | 
Model 120 


Induction General 
balance purpose 


Induction General 
balance purpose 
Induction General 


halance purpose 


Transmitter | Deep 
receiver penetrat'n 


99.50 


129.50 


Model 121 


Metalert 


Model 70 158,50 


Speaker, meter, 


headset 
General 


purpose Headset 

Deep Meter, 

penetrat'n headset 

General Speaker. meter, 
headset 


purpose 
General. Speaker, meter, 


purpose 


General 
purpose 


General 
purpose 

| Light- 
detecting 


Light- 


Gemini 189.50 


Model 200 115.00 


CC 


Transmitter 
receiver 


185.00 


Model 165 


Model 190 210. 00 


Г 


295,00 


Mode! 191A 


headset 


315.00 


M. Ed Model 180 ШЕ meter, 
Speaker, meter, 
headset 


785.00 


Analyzer 2 


69.95 


Seeker 


Finder de eris 89.95 that feels best and fits your budget. 

| General TES meter, Deep-penetration detectors form the 

E purpose | headset 115° | third group. These : d for findi 
ii _ ird group. These are used for finding 

Sidewinder келег |" тее | з mineral veins and large metal objects 


many feet below the surface. Most of 
them use transmitter-receiver systems. 
In these, the receiver loop is tuned so 
that it will not pick up any signal di- 
rectly from the transmitter. It picks up 
only reflected signals—bounced off 
metal below the detector. The deep- 
penetration detectors are rarely sensi- 
tive to small items near the surface and 
are therefore more limited in their ap- 
plications. They are also generally 
heavier and bulkier. 

How to hunt. If metal detectors are 
new to you, practice. Get the knack of 
holding the head about two inches 
above the ground, and parallel to it. 
Raising and lowering the head, or 
letting it slip out of parallel with the 
ground can result in false readings and 
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balance 
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Transmitter 
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Speaker 


Mustang 


69.95 


| Searchmaster 
550 ——3 


Speaker, 
meter 


Speaker, 
meter 


Huntmaster 
770 3% 98.95 


129.95 


Treasure Hawk | 
990 


Argonaut | Light- Speaker. © Те 

Mode| 200 BFO detecting earphone 37.50 useless digging. os - 

xL | ИШ. Its a good idea to “plant” an area 

Monel 959 BFO Speaker 47.50 with metal objects of various sizes at 

| Г Light- Speaker, агу] h | 

Model 436 BFO Mu uz | MM 67.50 varying depths. Then go looking for 
- em. 


And you will learn to walk slowly 
enough to avoid missing small objects 
like coins and rings. 

Where to hunt. Don’t waste time 
searching in open fields or deep woods. 


water 


*Beat-frequency oscillator 

Other metal-detector makers include: Edscorp Bldg., Barrington, N.J. 08007; 
Dart Electronics, Box 361, Huntsville, White's Electronics, 1101 Pleasant Valley 
Tex. 77340; Edmund Scientific, 380 Rd., Sweet Home, Ore. 97386 
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Guide to Metal Detectors 
[Continued] 


Anything you're looking for was at one 
time lost, hidden, or abandoned by 
people. Think along those lines and all 
sorts of likely places will pop into your 
head. 

Think like an old eccentric or a 
bandit. Where would vou have hidden 
your life savings or your loot? Under 
floor-boards, or in the walls of old de- 
serted buildings. In hollow trees, or 
hollow beams. Out back under the big 
apple tree. 

Make use of all the information you 
can. Old newspapers, books, town 
maps, and the like can provide valuable 
leads on where to search. 

If you're realistic, treasure isnt your 
main object. Youre looking for inter- 
esting and valuable relics. Old pots, 
antique firearms, and tools. Trv the old 
battlefields. There are still a lot of Civil 
War objects, and leftovers from Indian 
campaigns. Or look up old dumpsites. 
What was junk 100 or more years ago 
can be a valuable artifact today. 

When to hunt. Surprisingly, weather 
can affect the success of your hunts. 
Wet ground conducts electricity better 
than dry, increasing the sensitivity of 
your detector. After а rain, your 
chances of finding small objects in- 
crease. 

Remember, your detector sees through 
ice and snow, just as it does through 
earth. Melting snow wets the ground, 
so spring thaws are an opportune time 
for a hunt. As a bonus, frost heaving 
during the winter months often brings 
valuables towards the surface for easier 
detection. 

If youre a beachcomber, a good time 
to hunt is right after a big storm. Heavy 
wave action stirs up the shoreline, un- 
earthing buried treasure апа relics. 
Strong winds bring in the remains of 
shipwrecks. And your chances of find- 
ing non-metallic objects of interest— 
bottles, driftwood, fishermen’s floats, 
and the like—increase, too. 

The system. You should develop a 
systematic search technique. Work in 
widening circles, or crisscross vour pros- 
pective area. Pay attention. When you 
get a reading, don’t stop and dig. Mark 
the spot and go on. After you've cov- 
ered a specified area, put the detector 
down and go back and do your digging. 
Start with the most promising possi- 
bilities, work down to the least likely. 

One final tip: Gold and silver in the 
earth for years don’t look at all like 
those nice fresh ingots at Fort Knox. 
Gold may look like coal; gold dust is 
even more disappointing. Silver may 
turn green or black. So make sure you 
know what you've found before you 
dismiss it as worthless. You don’t want 
to get to the end of the rainbow only to 
discard your pot of gold. Gs’ 
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Electrical Work's a SWAP  : 


with this P.S. show how book on hand 


How to Be Your Own HOME ELECTRICIAN, by 
George. Daniels. Step-by-step instructions for every 
installation or repair, Covers Codes, Outlets, Plugs. 
Switches. Fixtures, Theory, Safety, Hundreds of 
photos. Luxury hard-paper covers. Money-back 
guarantee. Send only $1.95—We pay postage. 

POPULAR SCIENCE/OUTDOOR LIFE BOOKS 
Dept. P5671, P.O. Box 226, Manhasset, М.Ү. 11030 
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An exciting, challenging PLAN BOOK 


LEAN, CLEAN, MEAN MINI-CYCLE 


DIABLO 


The Diablo. BRONCCO's newest model with lights pak for where mini- 
cycles are street legal. Motocross styling. 75 cc, 2-cycle engine puts 
out 5 hp at 6,500 rpm, gets on the cam at 2,500 rpm and redlines at 
8,000 rpm. Top speed of 55-60 mph. 4-speed trans, chromed wire 
spoked wheels, big Pirellis (16" O.D.) with knobby on rear, drum 
brakes, Ceriani-type fork, precision Dell'Orto carb, rear swing arm 
with telescopic shocks. BRONCCO puts it all into only 110 Ibs. The 
Diablo: just one of 14 BRONCCO models. Also available with semi- 
auto trans. or with torque converter-equipped 172 cc, 4-cycle engine. 


Send 50€ for BRONCCO decal & literature. Dealer & distributor inquiries invited. 


BRONCCO DIVISION /encine speciatties, INC. 


PS 671, Р. О. Box 260, Cornwells Heights, Pa. 19020 
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Sept.. Feb. Dorms, campus, 
. Eraduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT $., VALPARAISO, IND. 46383 
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Escape 
With Lindal 


Get away from it all. Lindal, world's lar- 
gest manufacturer of cedar homes, has 
plans for your escape route, actually 74 
of them contained in a NEW 36-page 
full-color plan book that is chock-full 
of ideas for your vacation or year-round 
home. Each home is of solid Canadian 
cedar, pre-cut to exacting standards and 
part- numbered for quick, easy assembly. 
Wide range of sizes and prices with 
shipping costs tailored to meet competi- 
tion anywhere. Send $1 today and see 
why our hideaways are best sellers. 
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| Lindal Cedar Homes, Dept. P376 | 
| 18601 Pacific Hwy. $., Seattle, Wa. 98188 | 
| Enclosed is $1 for my Lindal Cedar Homes 1971 Plan Book | 
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| Phone | 


Р 
| 
| 
| 
I 
i 
| 
| 
| 
| 
| 
| 
i 
| 
і 
| 
| 
| 
L 


JUNE 1971 | 117 


"amm 


d — | 


«e 


a" SHOP TALK 
SHOP TAL 


By ROBERT P. STEVENSON 


Where to get service manuals for home appliances 


Several months ago I suggested here that more home-appliance makers 
ought to make service manuals available to mechanically adept home 
owners. A major difficulty in the way of this, I have since learned, is that 
some makers update their manuals by providing supplements in loose-leaf 
form. Professional repairmen thus can keep current information on à 
maker's line, but the loose-leaf file would be more than the home owner 
usually needs, There is a way out, however. Special manuals for particular 
brands and models are published by Master Publications, 1660 Euclid St., 
Santa Monica, Calif. 90404. Master does not sell direct, only through 
appliance-parts distributors. If you can't locate a distributor in your area, 
Master will supply the name and address of the nearest one or two—from 
whom you may get needed parts. 


Useful information you may want to write for 


Two basement-door installation guides, both free, are offered by the 
Bilco Co., New Haven, Conn. 06505—one for use if you are building a 
new home, another if you want to replace an old wooden cellarway . . . 
If you are fortunate enough to own a potential pond site, you may want 
a copy of "Ponds for Water Supply and Recreation," booklet AH-387. 
It's free from the Office of Information, U.S. Department of Agriculture, 
Washington, D. C. 20250 . . . Kirsch Co., Sturgis, Mich. 49091, has 
several free folders describing attractive modern wall shelves. 


Ventilating Institute gives sound ratings for exhaust fans 


Next time you buy a range hood or an exhaust fan, give a thought to 
its rating for sound, as well as how much air it moves. The Home Venti- 
lating Institute introduced sound ratings this year for its 12 member 
manufacturers. Products that have met tests set up at a laboratory at 
Texas A & M University will carry the label shown. Both sound and air- 
movement ratings can be found in HVI’s “Certified Home Ventilating 
Products Directory." An architect, builder, or dealer should be able to 
show you a copy. Sound ratings are stated in sones rather than decibels. 
An Institute statement says ratings in sones, inter- 
nationally recognized units of total loudness, are 
easy to compare, For example, a rating of two 
. sones is exactly half as loud as a sound rated at 
four. In decibel ratings, loudness doubles with 
each additional three decibels. Company catalogs 
and literature must list both sound and air-move- 
ment ratings in 1972. 


A special tool to solve a very special problem 


You know the problem—if you've ever cut into and drained a copper 
plumbing system. Water always shows up just in time to spoil the solder 
joint you try to make. To stop the drips, many plumbers stuff the line 
with bread, counting on it being flushed out when the joint has been 
made. Now, Expando Seal Tools, Spring House, Pa. 19477, has intro- 
duced a special tool for the job. Appropriately enough, its called a 
Dutch finger. You first place a clean-out tee, facing downward, on the 
cut tubing and thrust in the tool. Turning wingnut A expands rubber- 
plug B and you can make a solder joint at C. Remove the tool and any 
remaining water will run out of the cleanout, enabling you to complete 
a joint at D. Insert the pipe plug and your connection is complete. The 
tool is $4.75 in copper-tubing sizes from 42” through 2". 
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Light Turns Burglars Away 
[Continued from e 100 


diodes at these intersections actuate the 
light in outlet #6 at these times and 
no others. 

Use as many or as few diodes as you 
need to get the lighting pattern you've 
selected. Keep diode leads as short as 
possible to prevent shorts between ad- 
jacent rows or columns. Polarity of 
diodes is critical: All anodes (plain end) 
are connected to horizontal columns; 
all cathodes (banded end), to vertical 
rows. 

Bring the six output leads from the 
circuit board to a six-lug terminal strip 
mounted on the side of the minibox. 
Use good quality, insulated, stranded 
hook-up wire (#20) to connect con- 
troller with outlets. 

Mounting the controller in a centrally 
located place in your home will keep 
interconnecting runs to outlets as short 
and convenient as possible. 

Wiring the controlled outlets. Use 
standard dual outlets (three-prong 
grounded) in ordinary wiring boxes. 
Mount each triac on a small square of 
thin sheet copper, as in the pictorial 
diagram. Solder the end of the sheet to 
the socket’s neutral terminal. The hot 
side of the power line goes to the out- 
let's hot terminal; the line's neutral side 
to the triacs cathode terminal. The 
control signal line (from the controller) 
connects to the triac's gate terminal. 

Punch out all access holes in the box 
for ventilation of the triac. Take care 
that the copper strip holding the triac 
touches no box-housing metal, or any 
other wiring. Mount the receptacle box 
in a wood or plastic container for added 
protection and safety. A few holes 
drilled into the sides of it as well will 
keep the triac properly ventilated. 

A common neon-bulb circuit tester 
will identify the hot and neutral sides 
of the power line. The tester glows 
when connected between hot side and 
ground, but not when connected be- 
tween neutral and ground. 

Synchronization. The pilot lamp 
(LM) is there to ease synchronizing of 
the stepping switch with the activators 
on the timer. Do synchronization in the 
morning or afternoon, when the con- 
troller is off. Turn the timer dial until 
all activators are past S2's roller. Flip 
оп 51, manually, and slowly press and 
release 52 until the pilot light comes 
on. Switch off S1, set the dial to the 
correct time, and your controller is set 
up for automatic operation. 

Never plug in home appliances—the 
on/off transients from the stepper 
switch may harm them. But you can 
use your people simulator to control up 
to 250 watts per outlet box, enough for 
your biggest lamps—and too much for 
the bravest thief. B 


The Table That - Off a Wall 
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To hell 
with the rust 
of the world! 


wall, bridging two studs, if possible. 
Lag-bolts (or husky toggle bolts, if you 
must anchor to a hollow wall) are best 
—the disk is heavy. 

Making the cube. The only trick is 
getting the door from the front panel 
with a single cut. If you don't want to 
try (as shown at right) vou can, of 
course, treat the cutout as waste and 
make vour door from a separate piece. 
But if you want a perfect fit, and enjoy 
a challenge, start the cut by drilling 
the blade hole at a hinge position so it 
will be hidden once the door is 
mounted. The wood guide is foolproof 
for the straight cut. But at corners, only 
one point on the saw base comes into 
play against the rounded guide, requir- 
ing skillful handling of your saber saw. 
Use a wood-cutting blade with set teeth 
to avoid drift—and take those corners 
slowly. 

We chose MDO (medium-density- 
overlay) plywood because its coated 
surface is ideal for painting. Use any 
color that picks up an accent in your то cut door from front panel with no || 
room's furnishings. And paint the table- ^ waste, tack guide at center; cut slowly, | 
top cleats to match. 07 shifting and reclamping panel to bench. 


The world's original and best 
rust dissolver. Ask for NAVAL 
JELLY® wherever you shop. 


| World's Finest Fix-It Products 
Woodhill Chemical Sales Corp.. Cleveland, Ohio 44128 
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Saw cuts leave sharp edge on MDO Shoulders of rabbets are precut with saw | WINNEBAGO | 
panel, so sand all edges to slight radius. to reduce chance of router chipping bits | from W a 


Inside cut sands easier before assembly. of surface. Guide assures straight cut. More Winnebago K-D Кар ;. pickup covers 
are on the road than any other make. Find 
out why—with our big catalog showing more 
than 90 models to fit most any pickup. 


Constructed with famous Thermo-Panels 
laminated material, every K-D Kap: cover is 
fully insulated with a plywood interior. 

Get the facts, and the name of your dealer, 
right away. 


FROM COVERS TO CAMPERS _ 


Р (0 -— — 

— MAIL COUPON FOR FREE CATALOG — — 
Winnebago Industries | 

Тһегто-Рапе! Division, Dept. PS 
EE | д. Й = ПИШ | Box 152, Forest City, lowa 50436 | 
Clamped guide keeps router outside Assemble cube with glue and brads, set- || ПИШ кг ыдын ee — | 
shoulder cuts. MDO panels аге hair over- ting heads for filling, later. For uneven Address ae RES SGH وو‎ на-на eee еленнен н-на 
size; allow for in setting rabbet width. floor, drive glides into base at corners. || City... State. Zip | 
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What to Do If Your Home Ice Maker Doesn’t Work 


Inserting coin in slot removes cover of 
this unit. To keep out moisture, some 
covers require resealing with Permagum, 
sold by refrigeration-supply houses. 


Loosening thre 

clips and unplugging wires allow removal 
of this unit. Note water inlet tube at 
rear. Valve is outside to avoid freezing. 


AAT 


In testing mold heater with VOM, check 
for ground as well as for continuity. De- 
tach lead from one side of heater, use 
connector as test point for other probe. 


Mold heaters are replaceable on many 
ice makers. Check manufacturer if in 
doubt. Knock out stakes. Use Alumilastic 
(from dealer) to install new heater. 
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Water solenoid switch can be adjusted in 
many units to suit varying water pres- 
sure and alter cube size. Lever changes 
cube size without cover removal. 


Rotate timing cam (center) manually be- 
fore testing water switch for continuity. 
Note detached lead. Meter indicated re- 
sistance, disclosing pitted contacts. 


me^ n т 

Disk-type thermostat senses mold tem- 
perature through metal thermal slug. 
Replacing stat, apply conductive cement 
for positive thermal contact. 


Synchronous motors designed to with- 
stand prolonged stalling are used in ice 
makers. Never force drive gears, Test 
for continuity as shown. 


The problem is environmental. Ice 
discolors from impurities in the water 
lines—often copper oxide from plumb- 
ing connections. To avoid this, make 
sure your tubing taps a frequently used 
water line. One good practice, if con- 
ditions permit, is to connect it to the 
cold-water line under the kitchen sink. 

This location will give you another 
advantage, too: the installation of the 
saddle valve in a vertical run of pipe 
where sediment is unlikely to accumulate 
and where it is easily accessible for turn- 
ing off the water supply to the ice-maker 
unit. 

Need a water filter? If installation 
techniques check out okay, your servic- 
ing dealer can order an in-line filter to 
help remove unwanted foreign particles 
from your water supply. 

Odors and tastes in cubes are as many 
and varied as the foods you keep in your 
refrigerator. Thats where they come 
from. Modern frost-free refrigerators 
circulate a controlled supply of frigid air 
throughout the compartments con- 
stantly. This air also flows over and 
around the stored ice, which tends to 
absorb food odors easily. 

Prevention is better than cure. Keep 
all foods covered tightly in both the re- 
frigerator and freezer compartment. 
Don't store foods inside paper bags in 
your refrigerator; some bags have a 
high sulfur content. 

If it’s necessary to clean the ice maker 
because you get abnormally heavy 
mineral deposits, obtain a small tube of 
silicone grease from the manufacturer 
or servicing dealer. Apply the silicone 
along the upper edges of the mold, after 
cleaning. If a spot of the original grease 
has been accidentally wiped away, you 
may find that a long icicle forms from 
the ice maker. A little silicone grease 
applied with a cotton swab in the 
troublesome area should solve this prob- 
lem for you. 

If a gasket or sealer was originally 
used on a cover, be sure that it’s in place 
and in good condition when the cover is 


replaced. 


Icicles on outside of mold indicate water 
is being siphoned out by capillary action. 
Get silicone grease from your dealer; 
swab it on top edge of mold to stop this. 


Saving Earth’s Resources with Photos from Space 
[Continued from page 77] 


could relay changes in tiltmeter read- 
ings to a ground computer; endangered 
regions could then be alerted. 

ERTS spacecraft will utilize the 
flight-proven Nimbus satellite design, 
modified to perform the earth-resources 
mission. The spacecraft will be attitude- 
stabilized by a control system that re- 
ceives pitch and roll commands from 
horizon scanners and yaw control by 
means of a gyro compass. Earth-point- 
ing accuracy is 0.7 degrees or better. 
Solar panels will provide about 1,000 
watts of electrical power. 

The orbit has been designed so that 
during one-half of each orbit, it will be 
midmorning at every point on Ње 
earth’s surface scanned by the sensors. 
Sun angles and illumination are thus 
standardized, and cloud cover, which 
frequently forms only in the afternoon, 
is minimized. ERTS sensors will "view" 
a given area of the earth’s surface un- 
der the same lighting conditions every 
eighteenth day. 

A standard sun angle is important to 
help establish so-called “ground truth” 
areas. The angle at which sunlight falls 
on a given area can make a considerable 
difference in the appearance of a loca- 
tion in photographs. By comparing 
photos made from aircraft with those 
obtained from a satellite under similar 
lighting conditions, scientists learn how 
to interpret the images correctly. Know- 
ing how various crops appear in a spe- 
cific area on an aerial infrared photo, 
for example, enables the crops to be 
identified in satellite pictures. 

Two sensor systems. The business 
end of the ERTS spacecraft is made up 
of two sensor systems that operate in- 
dependently but always eye the same 
target area. One system consists of 
three separate vidicon TV cameras 
which scan a common 100-by-100- 
nautical-mile square of the earth's sur- 
face. Each camera transmits an image 
in a specific spectral band: green (475 
to 575 millimicrons), red (580 to 680 
millimicrons), and near infrared (690 
to 830 millimicrons). 

The vidicon cameras are operated in 
two modes. In the normal mode, they 
obtain simultaneous images every 25 
seconds until commanded to stop. In 
the single-picture mode, the cameras 
will transmit one set of three simulta- 
neous images and wait until another 
command is received from the ground. 

If an ERTS is over a part of the 
globe that is not in a ground-station 
line of sight, the images will be stored 
on wideband video tape for playback, 
upon command, to a designated station. 
Pictures provided by the vidicon cam- 
eras will have 10 times the detail of 
images on your TV screen. 


The second sensor system is an 
optical/mechanical multispectral scan- 
ner system that produces a strip image 
by continually scanning a 100-nautical- 
mile-wide path. This scanner will rap- 
idly sample three wavelengths similar 
to those detected by the vidicon cam- 
eras, plus a fourth spectral band cover- 
ing more of the infrared region of the 
spectrum. 

Data from this scanner will be fed 
to ground computers, which eventually 
wil be  programed to interpret 
changes in the images. Computer- 
processed information will be a must 
for a worldwide crop survev program 
because of the torrent of data that will 
be generated. Since the areas "seen" 
by the vidicons and multispectral scan- 
ner will be the same, data from the two 
systems may be compared. 

Slicing up the spectrum. Why re- 
cord the planet's surface in a variety of 
wavelengths? Each object reflects, scat- 
ters, absorbs, and emits differing 
amounts of electromagnetic energy at 
various wavelengths, giving the object 
a unique “signature” in a photo. Earth- 
resource features frequently reveal more 
information when studied in several 
wavelengths. 

Multispectral scanning enables us to 
tell a wheat field from an oat field, or 
a cotton patch from a rice paddy, once 
ground-truth fields are established to 
identify crop signatures. Foresters have 
developed a technique that enables 
them to differentiate basic tree types 
by their tones in satellite photos. 

Most plant life registers a distinct 
signature on black-and-white and color 
infrared film caused by infrared light 
reflecting from green chlorophyll. Color 
registered on color infrared film is not 
the same "natural" color you see with 
your eyes. (Healthy greenery, for ex- 
ample, appears red.) It is therefore 
called "false color." The colors actually 
represent variations in the reflectance 
of light. 

Armchair astronauts. Two sepa- 
rate ground facilities will support and 
utilize ERTS-A and -B. The Operations 
Control Center will serve as the cock- 
pit for the "armchair astronauts" who 
will “fly” the spacecraft through its 
ever-changing set of assignments. They 
can monitor the proper functioning of 
the spacecrafts subsystems via telem- 
etry and inspect the quality of the 
images. 

A Data Processing Facility will re- 
ceive, process, and distribute the data 
sent down by ERTS. A lot of pictures 
will pile up in a hurry. User interest in 
ERTS is so intense that the processing 
facilities will be set up to provide more 
than 300,000 prints per week! 25 
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"POP" RIVETOOL 


MAKES 
NUTS & BOLTS 
OLD FASHIONED! 


Now fasten things in 
seconds. Permanently. 
From one side of the workl 


1 Insert "POP" Rivet 
in holes 

2 Pump Rivetool handle 
3 "POP" it's fastened 
forever! 


Kit includes tool and 
assorted rivets, 
At hardware dealers, 


USM Corporation 


Consumer Products Division 


INSTANT ADVENTURE ALL SEASONS 


20 travel trailer models. Classic beauty. 
Reliable roadability. Complete convenience. 


WRITE FOR 20-PAGE FULL COLOR CATALOG 


Monitor Coach Co., Inc., Dept. 140, Wakarusa, Ind. 
a subsidiary of The Wickes Corporation 


YOU NEED 


The original “wedge-type” screwdriver 


‘QUICH-WEDGE 


7. SCREW-HOLDING i 
' =» SCREWDRIVER 

151971 by Kedman Company 
Nu S YOUR TRIES 
( HAND m 


does oS 
all the job! 


HOLDS, STARTS, ' N 
DRIVES & SETS \ a 
Unconditionally Guaranteed x ji - 
. At Your Dealers or Write 


KEDMAN COMPANY TERR 
Phone (801) 363-4413 c SÉ 
P. O. Box 267 Salt Lake City, Utah 841 10 4 
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Now N Rays Show What X Rays Can’t 
[Continued from page 59] 


Potential for medical uses of neutron ra- 
diography is great, because N rays can 
image the soft tissues, unlike X rays. 


Hydrogen-bearing tissues absorb neu- 
trons. Result is fine detail within grass- 
hopper, at left, and iris. 


Tensile specimen of  boron-fiber-rein- 
forced aluminum pictured by  photo- 
graphy and neutron radiography. Boron, 


by shielding the moderator volume and 
putting in a reasonably small hole to 
bring a neutron beam out, the most 
efficient way being to allow the beam 
to diverge out from a small opening to 
cover a reasonable area at the radio- 
graphic location. Many beams are large 
enough to cover a 14-by-17-inch film. 
Reactor beams usually provide beams 
of sufficient intensity (one to one hun- 
dred million neutrons per square centi- 
meter per second) so that radiographs 
on fine-grain film can be made in a few 
minutes. The neutron radiographic in- 
tensities available from radioactive or 
accelerator sources are usually less 
(typically a thousand to a million neu- 
trons per square centimeter per second) 
| and faster films are used. Exposure 
times are often in terms of minutes. 
| Today, neutron radiography is widely 
used in the nuclear industry. Inspection 
of highly radioactive material, particu- 
larlv reactor fuel material after reactor 
irradiation, accounts for much of this 
‘use. However, it is also used for differ- 
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a light 
strongly, so radiograph picks out boron 
filaments with fine resolution. 


element, absorbs neutrons 


entiating various isotopes (of fuel and 
reactor control materials), for inspecting 
control materials and heavy materials, 
as well as other uses. ' 

The ordnance industry is rapidly in- 
creasing its use of neutron radiography 
for inspecting small explosive devices 
such as those used in aerospace appli- 
cations, such as the bolts for Apollo 
mentioned in the beginning of this arti- 
cle. These small devices have a steel 
or lead jacket, which makes it difficult 
or impossible to observe the light- 
weight explosive material with X rays. 
For neutrons, those combinations of 
materials are ideal. For many explosive 
devices, neutron radiography not only 
indicates whether or not the explosive 
is present, but also can show such 
things as cracks, voids, foreign material, 
and degree of compression for explosive 
pellets. The true potential of neutron 
radiography is just becoming appreci- 
ated in the explosives field. 

Closely allied with this work is the 
growing use of neutron radiography in 


GENERAL ELECTRIC 


the aircraft industry. The use of ad- 
hesive bonded components and of rub- 
ber plastic parts opens up many inspec- 
tion applications for neutrons. The 
technique also promises to be helpful 
in inspections of items such as turbine 
blades and the new high-strength com- 
posite materials (such as boron filament 
composites). Neutron radiography offers 
advantages not only for the inspection 
of new parts during manufacture, but 
also for maintenance inspections during 
service. The accumulation of deposits 
of grease that would prevent the flow 
of oil in the aircraft oil seal shown on 
p. 59 illustrates one of many such 
maintenance inspection possibilities. 

Industry in general is only beginning 
to recognize the usefulness of neutron 
radiography as a nondestructive test 
method for general problems involving 
adhesives, brazings, hydrogen em- 
brittlement of metals, gasket location, 
electronics components, and a multitude 
of other items. Eventually, neutron 
radiography will find its place in in- 
spection of components and assemblies 
for consumer use. 

What about the potential of N rays 
in the medical and biological field? 
Neutrons, very sensitive to hydrogen, 
offer a possibility for radiographic de- 
tection of hydrogen-rich tumors. Neu- 
tron radiographs are capable of showing 
fine detail of soft-tissue organs, even 
those behind bone and not easily seen 
by X ray. Many problems remain to be 
solved, but this is certainly one of the 
most exciting possibilities for the future. 

N rays are but one of the unusual 
kinds of radiation being used for radi- 
ography. Alpha particles and electrons 
have been used for relatively thin ma- 
terials. And recent work with protons 
shows they offer a high-contrast ad- 
vantage that may make them particu- 
larly useful for some special applica- 
tions. This broadening arsenal of 
radiations for radiography should bring 
us some surprising benefits. 


POPULAR SCIENCE 


“This little electric car’s cheap to 
operate; accelerates from О to 40 in 10 
seconds; can do 70 on the road; re- 
charges in 30 minutes. . . There's just 
one little bug in її...” 


1943 PENNY. Reward - $9,785.01 for this 
penny! This penny was accidentally made 
in copper. Only 4 found to date. Over a 
million dollars paid last year to owners 
of coins dated as recent as 1963. The 
Official Catalog lists prices we pay for 
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POLYETHYLENE LAWN MOWER BLADE. 
Made of 100% Polyethylene. Cuts grass 
as smooth as steel blades. Reduces 
danger from throwing objects & danger 
to mower from hitting objects. Self- 
sharpening. Pro Safe-T Roto Blade comes 
in sizes to fit 18".24" Rotary Mower. 
Performance tested. $5.95 ppd. Specify 
size when ordering. Cedar Hill Service, 
Dept. PS-6, Foristell, Mo. 63348. 


A quality pipe for a dryer smoke. . 


THE BILL WEAVER PIPE 


An entirely new concept in pipes... for p 
healthier, cooler smoking. Developed 4 
by the designer of most of the 
world's rifle scopes. 

Eliminates those bitter drops on the 
tongue, removes tars and nicotine 
without filters. Collected liquids, 
tars, and nicotine remain inside 
the condenser chamber; just 
remove the mouthpiece and 
pour fluids out. 

Fine Mediterranean briar bowl 
in three popular shapes: 
billiard, apple, pot. Hand у 
polished or Barq-Rel uu 


such U.S. and Foreign coins. Mail $1 for 


catalog. The 
2928, 41st Ave., 
11101. 


Coin Buyer, Dept. PS-6, 
Long Island City, N.Y. 


SPLIT IMAGE TRANSIT. This precision 


instrument indicates 


level and 


measure 


incline to the minutest fraction of an 
inch. Ideal for contour plowing, carpentry, 


brick laying, surveying, etc. 


This new 


level and incline measure makes other 
methods obsolete. Transit-$10.95 + $1.25 
pd., Leatherette Case $3.95. J. W. Holst, 


Inc., Dept. 
Tawas, Mich. 48730. 


Chevrolet 
Pontiac 


Thunderbird 
a 


PS-6, 1005 E. 


Bay 5t., East 


Rd 


Cadillac 


Wal Oldsmobile 
Chrysler 


Let the Experts Who Make 
the Cars Show You How to 


with |[MOTOR’s| great 


AUTO REPAIR 
2-in-1 MANUAL 


Famous Illustrated Manual 
shows how you "du fix just 
about any part o 

2,300 CAR MODELS 

1965- 1971, including all new 
Cars — Quick, Easy, Right 
the first time! 


e TROUBLE-SHOOTER 


Section and detailed troubla- 
shooting information thruout 


help pinpoint any of 4,200. 


ear troubles. 


Nw "breeze through'' tough 
car repair jobs! MOTOR's 

brand-new 1971 2-in-1 Manual 
brings you expert guidance 
from the engineers who make 
the cars. Over 1,000 big pages, 
over 3,000 pics, crystal-clear di- 
rections make every job easy as 
A-B-C. FREE 10-DAY TRIAL. 
Then pay $3 in 10 davs, $3 a 
month for 2 months, then $1.85 
(plus delivery and sales tax, if 
any), or return book postpaid. 
Send no money nom! Cut out 
this ad — mail with name and 
онген TO MOTOR BOOK 


2316, F.D.R. Station, New 
York, N. Y. 10022 


Print NamB,.....2» s 
AGES I Ley m ra vmi nns 
City & State...... 


FIX £M F PATROLMAN 


AUTO | 
REPAIR | 


vn 


/ TRY GIANT 
ILLUSTRATED 
"HOW-TO" BOOK 


FREE 


FOR 
10 DAYS 
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"|-"nBhes ваза HESE «р Собе, „е.а 


| At home or оп the move — 


Black, 
silver, or 
gold stem. 
Nylon mouth- 
gt piece insures 
у comfort, almost un- 
limited strength. 
Full money-back 
guarantee. 
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АТ $12.50 EACH, POSTPAID; $ — ENCLOSED 
— — —— PLEASE SEND FREE LITERATURE | 


| WEN. 
| PL PLEASE SEND ME — BILL WEAVER PIPE(S) | 
| 


carat. Write for FREE Handy Ring Size 
Chart & 120 page full color Jewelry cata- 
log. Regent Lapidary Co.. 511 E. 12 SL, 
Dept. PSP-6, New York, N.Y. 10009. 


Only Realistic Makes the “Patrolman” 
„Oniy Allied Radio Shack Sells It! 


TINE POLICE! FIRE! 
WEATHER! BUSINESS! MUSIC! 


BILL WEAVER PIPES DEPT. G 
1012 Wall St./El Paso, Texas 79915 | 


| SHAPE C] Billiard C] Apple [ ] Pot | 
[ми L] Hand Polished [C] Barq-Relief | 
BRILLIANTE GEMS. Clear, white, spark- STEM C] Silver C] Gold [ ] Black 
` ling, man-made Brilliante Gems are avail- | Name | 
able in 14 kt. white gold settings with C ج‎ 
tapered baguettes. Pear shape, Marquise ae 
cut, Emerald cut & Round brilliante cut 
in sizes from 3 to 10 carats. $27.00 per C E E 


Compact VHF/AM 
Portable му 


Adjustable 
Squelch! 


95 Раа 


Hear What's Happening 
in Your Community! р dem Over 950 Stores Nationwide 


We're in the Yellow Pages 


monitor dramatic emergency 
communications, public 


om & Kit Catalog 
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| 
utilities, Gov't. weathercasts Electronics for Everyone | 
on 142-174 VHF-FM. Get _# 2725 W. 7th St. Fort Worth, Texas Dept. PS-2 | 
your favorite DJ's on АМ ! [] Realistic Patrolman Radios @ 24.95 | 
too. The squelch control | Г] Free Allied Radio Shack ‘71 Catalog | 
cuts "hash" between VHF | (Mail Orders Cost No More— We Pay the Postage!) | 
calls. Telescoping 22" aum | 
antenna. Only 1/2 x 7 x | Р | 
417" Batteries included. | Apt. #__________ Box Route | 
Available NOW at all Allied | Street = | 
Radio Shack stores or by mail. | Zip ишш ш | 
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DOUBLE YOUR 
INCOME 


MAKE CUSTOM ENGRAVED 
SIGNS AT HOME, 
IN YOUR SPARE TIME 


Anyone can make professional engraved 
signs in minutes. Scott engraved signs 
have a markup of up to 500%, Work as 
little as 2 hours a day and earn up to $150 
a week extra. Complete with accessories— 
everything you need to start your own 
engraving shop—at about half the cost of 
competitive engravers. Write for free 
catalog. Dept. PS71 


SCOTT MACHINE DEVELOPMENT CORP. 


215 Prospect Ave. 
P. о Вох 217 
Walton, New York 13856 


Send for FREE fact kit 
TAKE ALONG A BONAIR 
‘INFLATABLE BOAT & 
LEAVE PROBLEMS 
BEHIND! 


Bonair is the world's greatest getaway 
boat. It gets you away from trailers, 
ramps, maintenance, storage 

and high cost. Explore remote coves, 
isolated mountain lakes or open 
sea...boat anywhere safely with Bonair. 


Bonair stores in your closet, travels 
in your car trunk, launches anywhere 
and gets you on the water in ten 
easy minutes. Durability of Bonair's 
tough hull is guaranteed in writing. 
Seven Bonair high-performance 

models are BIA rated from 7'4HP to 
40HP. Use your BankAmericard or 
Master Charge, if you wish. 


Mail postcard NOW for direct factory 
prices, full information and off-season 
savings. 


Write to Dept. B3 


FONG? волт, wc. 


5957 Merriam Drive 
Merriam, Kansas 66203 


Shoppers 


howcase 


ARCHER SIREN ALARM SYSTEM, сот: 
plete with heavy-duty police-type siren. 
Any attempt to open vehicle doors, trunk 
or hood sets off alarm. Complete alarm 
system includes siren, six alarm switches, 
lock, two keys, warning decal, necessary 
wire & hardware & easy to install in- 
structions. Only $21.95.  Allied/Radio 
Shack, Dept. PS-6, 2725 W. Seventh 
Street, Ft. Worth, Texas 7610/7. 
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| WARNING 
PROTECTED BY 


-LECTRONIC || 


2 —"Fuir ru 
ALARM SYSTEM 


STOP BURGLARS! Display this 2"x3!^" 
yellow/green vinyl warning sticker on 
your windows & doors at home, office, 
store, etc. Applies instantly. Suitable for 
indoor & outdoor use. 5 for $1.00. Money 
back if not satisfied. Securit Safety 
Systems, Dept. PS-6, P.O. Box 257, Han- 
over, N.J. 07936. 


Send 25€ For Big Bargain Catalog 


| 1000's Of Bargains; Surplus, Excess ay. 
Brand Мата Equipment 
| COUPRETSIORS = FINCHES » GEAR MOTORS 
HYDRAULICS a SCREW JACKS a CB RADIOS 
TELEPHONES a WELDERS е POWER PLANTS 
SURVETING IWS TRUMENTS« ELECTRONICS 
AIR TOOLS a ТАРЕ RECORDERS s TARPS 
WALKIE-TALKIES è PUMPS è BINOCULARS 


“EETHF LOTION GA MOREY ШЕСЕ GUARANTER" 


SURPLUS CENTER es 


МР. гра 1 
Sa Ц | 


110-120 VOLT А.С. 


LIGHT PLANT 60 CYCLES 
Fanbelt driven from pick« 
up or amali gas еп пе. 
Operntes ичен, drills, 
Rigo freezers, T.V. 


R000 Watts—12 volt ve- 
hicles only Now $99.50. 
Guaranteed. Check or 
Money 


‘Vien eit in 1066 P.S., Amari, Tw. 19109 


GIVE You AN EDGE! 


You drill holes faster, saw through hard wood 
more easily, do a better job cutting the lawn. 
Every job is easier with sharp tools. Learn to 
sharpen all your own tools, The Popular Science 
Skill Book HOME WORKSHOP GUIDE TO SHARPENING 
by Harry Walton tells you how. Step-by-step in- 
structions for using hand stones to grinder-hones 
to put a sharp edge on saws, chisels, lawnmowers, 
garden tools, planes, power tool accessories, drill 
bits, snips and more. 160 pages, 187 illustrations. 
Hard-gloss paper cover. Money-back guarantee. 


Send check or money order for only $1.95 to: Dept. 000 
POPULAR SCIENCE/OUTDOOR LIFE BOOKS 
Р.О. Box 266, Manhasset, N.Y. 11030 
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AUTHENTIC SLIDE RULE ON TIE BAR. 
This 134" slide rule really works! It can 
be used by accountants, mathematicians, 
students, engineers, astronomers & cal- 
Que кюре: A delightful gift. Sny 

ppd estbury Sales, Dept. PS-6, 
Р. O. Вох 434, Westbury, New York 


STUNT FLYER TOY. A toy for all ages, 
the plane can be flown indoors & out- 
doors. Loops, vertical banks & returns 
to your hand. Light & durable. Flies & 
maneuvers on principles of full size air- 
craft. Easy to fly. Develops piloting skill. 
$1 for 3 planes. Marco Newport, Dept. 
PS-6, P.O. Box 4412-B, Newport Beach, 
Calif. 92664. 


SS ee 


Forest fires 
burn more 
than trees. 


Advertising contrbuted for the public good. іал wy 


- 


CUm ы а aes ургы. gue 


The == Bill told | off his boss 


GET IN HERE, BILL! 


| WANT TO TALK TO YOU! YOU PUNCHED IN SEVEN 


MINUTES LATE, I'M DOCKING 
YOU AN HOUR'S PAY, AND 
[T BETTER NOT HAPPEN 
AGAIN... OR ELSE / 


OH, YEAH? I'VE GOT NEWS 


f FOR ке Pee HAH! АМУВО0У D YOU THINK! 
A VA. Sov, | ends. 
| "as ELECTRONI 
¬ THE MONEY / THAT MUCH! IN MY SPARE 
TIME AT HOME 
FROM CIE... | ¢ 
| AND NOWICAN Kéri 
TAKE MY PICK EZ 
OF GOOD JOBS! 


IF CARD IS MISSING, MAIL THIS COUPON 


CIE 


Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


YES! NOW I'VE GOT A CAREER. 
CIE MADE IT EASY. SO 600D-BY | 
TO YOU AND YOUR CRUMMY JOB! |. 


YOU GOTTA BE 
KIDDING! YOU? | 
IN ELECTRONICS ! 


Please send me your 2 FREE BOOKS describing the 
opportunities in Electronics and how to prepare for them. 


Nam 
(Please print) 
Address 
ARE you WORKING FOR PEANUTS IN A State — 1 1 1 1 7ip Age 
DEAD END J0B? GET SMART LIKE BILL... Epywewwcad оту атр МЦ 
MAIL CARD FOR 2 FREE BOOKS LIKE HE DID! Accredited member National Home Study Council e 


If coupon has been removed, write to Cleveland Institute of Electronics 1776 E. 17th St., Cleveland, Ohio 44114 
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Build this magnificent 
Schober Theatre Organ 
for only 
“$1730! 


Shoppers’ 


*Includes 

finished walnut 
console, Amplifer, 
speaker system, 

optional accessories 
extra. Only 

$1256 If you 


build your own 


oe FISHERMEN'S DIGEST. This 8th edition 


is a treasury of fishing facts & secrets 
in which the best anglers in America tell 
how, where & when to catch more & 
bigger fish. Magnificently illustrated. 
Contains an array of “how-to-catch-more- 


You couldn't touch an organ like this In a store for 
less than $3500—and there hasn't been a musical 
instrument with this vast variety of genuine Theatre 
Organ voices since the days of the silent movies! If 
you've dreamed of the grandeur of authentic big-or- 


n sound In your own home, you won't find a more fish” instructions, fish-fooling strategy & 
Ditisfying ef aec a Жаз kit or no kit. uides to better fishing area. i price 
You can learn to play it. And you can build it, from , Inc., Dept. 


ges sad f Digest Books 
Schober Kits, world famous for ease of assembly eo Frontage Road, Northfield, Ill. 
without the ‘slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and—above all—for the highest praise from 
mus everywhere, 

Send right now for hes copy of the full-color 
Schober dr Hg сои 5 he att of те five 
Schober Organ models, Ж ee No 

‚ по obligation — iut u ПЕ food ot a healthy 


mus i appetite! 


| 

Ё 
E mf Organ Corp., Dept. PS-48 r 
2 43 West Gist Street, New York, N.Y. 10023 - 
L Please send Sch 
| URN IRAM Mn CH aM у 
- LJ Enclosed please find #100 for 12-inch LP, - . - 
Г hober Organ music. à SAFARI GRILL. The world's most versatile 
"6 NAME i grille. Broils steaks, hamburgers, etc. to 
a | 4 perfection in minutes using only 
В ADDRESS Е newspapers as fuel. No more expensive 
в В сһагсоа!. No waiting, fuss or dust! Easy 
a CITY SIATE. ТІР. H to use clean. Collapsible for handy 
- a 
= йыш 


storage: Tinconditionally guaranteed. De- 

luxe heavyweight steel model with carry- 
ing case only $10.95 + $1 pstg & hdlg. 
Lee Mar Products, Dept. PS-6, 1300 Mid- 
land Ave., Yonkers, N.Y. 10704. 


INSTANT CANOE 
CAN'T CRASH! | 
JUST BOUNCES e PACKS "Ad E 


BAG e EASY TO LIFT, 
TOW, LAUNCH 


It is the ideal bike for hunters, 
campers, fishermen, farmers and 


e NO WORK 


escape-minded people who love to o INFLATES 
get way from it all. You can save e RUGGED, SAFE 
COMFORTABLE 


up to $149.00 by buying your Trail 
Ram direct from the manvfacturer. 
For more information write to... 


trail ram 


PACESETTER ENTERPRISES INC. 
P.O. BOX 309 | 
CASCADE, IOWA 52033 


Pyrawa Inflatable Panes is 
10'8" long, holds 550 Ibs. of 
poopie and equipment comfortably, weighs 19 
bs. deflated, and packs to the size of a sleeping 
bag. Multiple air compartments make Pyrawa 
absolutely safe! 

Perfect for camping, fishing, family fun in 
rivers, on lakes, even in ocean surf and white 
water. 10'8" canoe— $99.95, 6'3" canoe—$39.95, 
8' Double End Paddle—$9.99, Easy Bellows 
Pump—$9.99. 

send credit card name and number, we'll ship 
at once and bill directly plus 10% shipping 
charges or enclose check and we pay shipping, 


LEISURE IMPORTS, INC. Dept. PS-6 


"BLACK CAT” SURVIVAL KNIFE 
Only $1.00 


The 


Simple, sensible, Redi-i-Kut shop teated 
plans, Build for yourself nt a good à 
SAVE 100": $485, arrow walast " tall 
. "SPIRIT OF THE CENTURY’ 
and our latest exotic crown design 
“SPIRIT OF 76'' with knurled, brass 
trim, 4 column bood or stately straight 
side *'AMERICAN CLASSIC", Photopack 
Plans with LIFE SIZE PATTERNS tell ai all 
—plua BUYER'S GUIDE. Jet age, heavy 
brass welght (Koempel original) West- 
| Minster Tube-bell chime movements, gör- 
geous bronze-silver MOVING MOON dials, 
LYRE Pendulums. Finest solid 34" kiln Co 
dried KWIK-BILT case kits. £1.00 each plan. Rush 52.50 a 
three plus Bonus "Petito Grandmother'' plan as folks have 
for 50 years. 
KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240H, Excelsior, Minn, 55331 


World Famous LOCK BLADE K-55 SURVI- | 
VAL KNIFE. Opens easily to an 8" open 
position and locks automatically. Its razor 
sharp cutlery steel makes it just right for 
any emergency. Send only $1.00 plus 25¢ for 
postage and handling. 


WESTBURY SALES CO., P.O. Box 434 
Dept. C-88, Westbury, New York 11590 
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104 Arlington Avenue, St. James, N.Y. 11780 


FINE GR ANDFA TH Eg 1 


омсаѕе 


FLIGHT BAG. Meets all airline carry-on 
Feguramente, Weighs pus over 5 Ibs., 
22"x13"x9". Has one full size & 2 small 
expanding pockets. Made of fine Water 
Buffalo grain material. Will not crack, 
peel or craze. $10. Regularly $19.95 


NOW ONLY $9.95. J. Carlton's, Dept. 
N^ 176 Madison Avenue, New York, 


MODEL ROCKETRY from Edmund. 2-stage 
Apollo Rocket, (#70,157) $3. 3-stage Solid 
Fuel Rocket (#7 1,201) is a true ballistic 
rocket for $7.50. Comes with instructions, 
solid fuel & oxidizer. Realistic liquid-pro- 
ellant-driven rocket which flies to 1,000 
. in kit form, $15.95 (#71,182). Send 
check, name, address, stock number to 
Edmund Scientific, 300 Escorp Bldg., Bar- 
rington, N.J. 08007. 


НІ, WATER SKIER! 


Do you have a pr. of old water skis? Make 
into Patented WATER SKI SLED—Less than | 
$15.—Fun for all. Lie, sit or stand. For 
complete plans & Patent License to build 
one, send $5.00 (cash, ck. or MO) to: SEA- | 
BELL PRODUCTS, 750 Shades Mtn. Plaza, 

килиш, А!а. . 35226. | 


OES س‎ 


Learn from experts how easy it. 
is to make big money at home — ' 
with easy to draw cartoons. : 
Send 25g for postage & handling. 


SUCCESS, Dept. 700 
E 885, Dearborn, Mich. 48121 


NAME 


ADDRESS 


j 
CITY STATE 
SLI FT EFE FEF FCT TT TTE. 


ALLIED RADIO SHACK ISSUES A 


NEW AND DIFFERENT CATALOG! 


1000'S OF ITEMS, 
a Valuable | ai OG * NO. 212 i 100'S OF 


и FIRST EXCLUSIVES! 
EDITION’ 


.and it's 


FREE! 


PREVIEWS 
OUR COMPLETE 
| SCIENCE FAIR? 
|AND KNIGHT-KIT® 
LINES FOR 772! 


ELECTRONICS 950 STORES 

FROM A-Z | coRE SA) NATIONWIDE! 
ANTENNAS - BATTERIES Sear WA EVERYTHING 
Coe |) YR IN THIS BOOK 


AVAILABLE 


EDUCATIONAL KITS FAST & EASY! 


FIBER OPTICS 
GRILLE CLOTH 
HI-FI SPEAKERS ° IC’S 
JACKS - KNOBS ° L-PADS 
MIKES + NEEDLES 
OSCILLOSCOPE - P-BOXES 
UADRACS - RESISTORS SPECIAL 


. SEMICONDUCTORS у р ONU с 


TELEPHONES | o ap 
ULTRASONIC ALARMS ТАГА n ——— AY 
VHF ANTENNAS - WIRE OFFERS созт Wi 
XENON STROBE LIGHT 190111137 - j Д 5 


"Y" ADAPTERS 
ZENER DIODES — рм pp To 
AND MUCH MORE! _ — 1L 1 1 ee 


First & Only Catalog of its kind . . . The new Buying Guide for 
kit builders, hobbyists, Hams, experimenters, all '"do-it-yourselfers" 
and "fix-it теп”! Lists 1000's of handy but hard-to-find "little 
things" (and lots of not-so-little things) most stores don't stock. 
Like tubes and transistors, cables and plugs, adapters and anten- 
nas—you name it—the pieces and parts and accessories that 
make equipment keep working after you've bought it. Or work 
even better. Or DO MORE. If you own anything electronic or 
electrical, you need this catalog! 


vo 


Dept. PS-1 


M. TANDY CORPORATION COMPANY 


2725 W. 7th St., Fort Worth, Texas 76107 


[] Send me your FREE Spring/Summer Cat. 212 


Nama (orint) LÁ Á— À— ———— Ар Мо, 


| Route No. RR Вох Мо. 


A newer, easier way to shop . . . Use this catalog, at home, unhurried, to | sn | 


find exactly what you need, Then go to your neighborhood Allied Radio Shack 

store and purchase your selections. It's that simple! Combines the best features | | 
of catalog and in-person shopping. If we don't have a store near you (unlikely!) fe a | 
you тау order by mail. к cc pl i Ea E ы E co wil 
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SAW SHARPENING 


Business Of Your Own 
in ^ Spare Time 


Beginners | 
Earn UpTo 


-38 an Hour 


Excellent profits! Keep 90 
cents of every income dol- 
lar, Earn right away. 

Foley shows you how to 
sh: pen hur dreds of = aws, 
inc lading t the amazing car- 
bide. New T Foley equipment makes it easy. 


We Help You Start 


Easy financing plan. Foley shows you how to 


set up your own business and run it propane, 


Get Free Booklet 


Everything you need to know about this profitable 
business is in this booklet. Send for it today. 
FOLEY MANUFACTURING CO. 
619-1 Foley Bldg., Minneapolis, Minn. 55418 c 
Send Free Booklet On Saw Sharpening Business, 


4 


Name 


Address 


p-------— 


UP TO 53,000. 
MONTHLY 


WIN WORKING PUZZLES 


FREE MEMBERSHIP DETAILS 


г 

| Hundreda of our members are competing for cash 
| prizes from $2.00 to 53.000 every month. Clip this 
| coupon and we will send you membership рагчсшага 
| 
سا‎ 


plus a free „Сору of the puzzle magazine. 
tian of cou 
INTERNATIONAL CONTEST CLUB 
1502 Las a vega s Blvd. So. De 
ераѕ, Nevada Bol 


If convenient ds enclose $56 [0 corer mailing costs, 


Picture HO 


By Michael Frome, one of USA's 
foremost conservation and travel 
writers. Two 128-page picture-tak- 
ing handbooks with color illustra- 


tions. “Kodak Guide—America's 
National Parks," AC-52, and 
"Kodak Guide to Colonial Amer- 
ca," AC-57, $1.50 ea. ppd. Order 
by title and code: Eastman Kodak 
Co., Dept. 842PS, Rochester, N.Y. 
14650. Include applicable taxes. 
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о Obliga- 


| HEAVY DUTY WELDER 
—— Eom with special $7.00 gift offer to 
Popular Science readers 


By ite FREE TRIAL 


time Guarantee 
Brand New 


95 
1971 Model 


FITS ORDINARY 110V OUTLET • 3 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
No ‘experience necessary. Follow simple instruc- 
farm Me иа 


metal, 
tions to make repairs on cars, trailers, 
equipment, bicycles, appliances, etc. Make cam 
dreds of valuable items. NOTHING ELSE 
О BUY! Comes complete with full face shield, pack of 


furniture, hun 


T 

welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, ete. Uses stan- 
dard 14” rods to weld iron, steel, brass, bronze, aluminum, 
other metals, New improved HEAVY DUTY circuit gives 
more welding power. Gires 4 times the heat needed to melt 
мада. nr Plugs into ordinary 110V outlet. 3 WELD- 
ING Not just one as with other low cost 
models. FU se “high” for tough jobs '"medium'' or “‘regu- 
lar'" for lighter work. This important feature sates you 
money and time. Makes |t possible for even beginners to 
start welding professionally the very first day. Pays for 
itself quickly. An excellent gift for any occasion, IT'S 
AUTOMATIC: Current 1s turned ON when are 1s struck, 
OFF when rod is lifted from work. Eliminates need for 
troublesome foot switch. Speeds up work. 

Mention that you saw thia ad in Popular 
FREE gd and receive a $7.00 gift pack assortment 

û 


“touch weld" welding rods. Automatic arc 
striker, Weld with “push button’ ease, 
10 day MONEY BACK GUARANTEE. тоз must be satis- 
fled or return for refund. Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment. 
Wel-Dex Wel-Dex Mfg. Co., Dept. w-287, Box 10776, Houston, Tex. 77018 


GAR GGT | 
ШЫ. 


Get back оп the level with Air Lift Air Springs. Great 
for campers, trailer haulers and anyone else who 
overloads a vehicle. Air Lift Air Springs reduce 
bottoming-out, sagging, swaying and bouncing. Find 
out the name of your nearest? Air Lift dealer by calling 
800-243-5000 toll-free. In Conn. call 800-942-0655. 
Or write for literature to: 


_ AIR LIFT AIR SPRINGS 
Dept. PS, 2710 Snow Rd., Lansing, Mi. 48917 


POPULAR | 
>, MECHANICS MINI-BIKE 
FROM 26-IN. BICYCLE FRAME 
—with VARIABLE SPEED TRANSMISSION, 
as featured in June '67 issue. Step- 
by-step Plans, photos show you how. 
PLANS, $2.50: refundable with order 
for wheels, engines, clutches, kits at 
Discount Prices; catalog included. Order 
Plans. Or send 25c for Catalog today! 


BUILD THE 


- 


SAVE # 
$50 to $150 WE 


| GILLIOM Mfg. Co.; Dept. PS-6, St. Charles, Mo. 63301 


FARSPLITIER ТГ 
POWERFUL 


ELECTRONIC SIREN WARNING SIGNAL. NOT A TOY 
Penetrating, rapid yelping sound, similar to 
new sirens on emergency vehicles, Earpiercing 


y tone vares low to high automatically, 
FANTASTIC ATTENTION GETTER! 
, Range up to Vb mile! For boats, vol. firemen, 
nux, police, onnar] alarm systems, cars. 


Manufactured by Kolin Industries Inc. 
BOX 357P. B BRONXVILLE. N.Y. | 10708 


T5 POWER ert pt 


f Three telescopes in one. 

W! 3 different magnifica- 

NI E power for ultra-bright 
images with 45 and 75 power for 

extra long range. Guaranteed i 

to bring distant objects, 

people, sports, ships, 

moon, stars, etc. 

75 times 

as close. 


Most powerful 
for tha money. 
5 sections. Closes tà 
1 ft. Brass bound. Has 4 
ground and polished lenses. Also 
use às a powerful microscope. Directions 
"included. Mass production enables us to offer this 
instrument at amazing price of $4.98 complete post- 

paid. Money back guarantee, order yours now. 
Criterion Се, Co. , Dept. P5872, 3 P5B72, 331 Church 1 Church St., ‚ Hartford, Conn. 06101 


Huge savings on tiny, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran- 
tee. Order direct and save. 

Write today for free catalog and confidential booklet. 
PRESTIGE, Dept. p-35, Вох 10947, Houston, Тех, 77018. 


Shoppers' 


SURE-BITE! Fish Scent. A "A drops on 
your bait, lure or fly sends fish into a 
feeding frenzy! Successfully tested in 
lakes, ponds, rivers & salt water. Satis- 
faction guaranteed. Order Sure-Bite for 
IU Bass, Catfish, Carp or Salt Water. 
$1.49 per bottle, three assorted only 
12:95. Sports Liquidators, Box 733-SC, 
Sun Valley, California 91352. 


Р, 


SMALL PARTS ORGANIZER. An 


inter- 
ATIN small parts handling system 
called SEMB-L-MATIC features 12 models 


with holding capacities for parts from 
one to fourteen cups. Also available with 
color coding. All aluminum. Prices start 
at $1.19 for one cup through $8.69 for 
fourteen cupper + postage. Catalog 35«. 
Schlesingers For Tools, Inc.. Dept. PS-6, 
1021 E. 54 St., Brooklyn, М.Ү. 11234. 


BLACKOUT PROTECTION - 170 
volt power for your camper. Turn 
your car, truck, bus or boat aliteme- 
tor ог generator into a 3000 watt | 
POWERHOUSE to run saws, drills, | 


lights, T.V., pumps, also welds. Any- | 
one can install in 5 minutes Remit 
124.50 Postpaid: 


HALDO PRODUCTS, INC. 
BEA Jennings Road 
Eden, New York 14067 


JEE Typleally 
тека From 878.4 a w 14-24 
Parts, ni Clothing 
С Boats, Oscilloscopes, 
aphic, Camp- 
ing, Sports & Electron cau Roses r 
100,000 


wide variety, Condition 

Amazing Hid Bargains Direct From Gov- 

ernment Natlonwide. Complete Sales 

Directory and Surplus Аш وار‎ Catalog 
£1.00 (Deductible O ега From Our 

Separate Included Surplu aa 


Transcelvers . . Phot 


SURPLUS ғ 
Dept. PSG Box 820-BX, Holland, Michigan 49473 


ENJOY AN EXCITING, ROMANTIC a 
IMPRESSIVE LOOK ! 
ANYTIME! н 


QUICK-CHANGE to suit your mood time: Ё 
| ALL THREE $6. Send for your Mustache, Sideburns and Ы 
g MODOCRYLIC Van Dyke at once! Simply check the 

рар color you want or send a sample of 
à your hair and leave the matching to 
our expert. MAIL COUPON NOW! 

Adheres securely . . . off and on in 
seconds . can be worn as is or 
NY trimmed to just the style you want 

M To Order give hair color Г] Blonde: 

Г] Black; [1 Light Brown; [71 Medium 
F^ Brown; [7] Dark Brown; [1 Grey; 

IO] Silver; [O Auburn or send hair 
sample. С] Mustache $2: [1 Deluxe 
Mustache $5; Г] Sideburns $3; Г] De- 
luxe Sideburns $5; [1 Van Dyke $3; 
O Deluxe Van Dyke $5; [7 All Three @ 
$6; O All Three Deluxe $10 (1 save 8 


Masculiner Co., Dept. 628 
East Orange, N.J. 07019 1 


160 Абе St., 


I = = SOLD ON MONEY BACK GUARANTEE à кш um ай 


ы 1, E 
] х 


Showcase 


COLOR MAKER KIT. A new and easy 
idea in creating and matching colors. 
Ideal for antiquing, decoupage, toys, 
furniture, etc. Accurately measured 
syringes of 6 base colors. Color wheel 
directions. Color Maker Kit only $3.95 + 
50¢ pstg. & hdlg. Sunrise House, Dept. 
PS-671, Blake Bldg., Gilroy, Calif. 95020. 


PHOTO MUG/TUMBLER. What an idea! 
Just send us a black and white or color 
photo, up to 25" х 344", and we'll seal 
it between the double walls of a 10 oz. 
Thermo Mug or Tumbler and mail it to 
you. Specify Mug or Tumbler. Only $2.00 
each ppd. Satisfaction guaranteed. Kayco, 
Dept. PS, 210 Fifth Avenue, New York, 
N.Y. 10010. 


LOCKSMITHING & Key Making 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 

л тап, homeowner, carpenter, mechanic, service 
Station operator, fix-it shop, hardware dealer, 
| gunsmith. 53 easy, illustrated lessons. Full price 
.lonly $7.95 postpaid. Satisfaction or refund 
UM I guaranteed. Mail order today! 


Nelson-Hall Co., Dept. FZ-1 
325 W. Jackson Blvd., Chicago 60606 


|- N- V-E-N-T- O-R-S 
WE NEED INVENTIONS 


Sell r invention for cash—need mony for patent?— 

Are technical problems holding u back? Universal in- 

ventions has helped inventors all over the world—Just 

like yourself—why not you? Inventions provide the magio 

spring-board to sudden riches. REMEMBER, we either 

ee gour invention or pay you a cash bonus. Write for 
tails. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


FREE! POWERFUL MUSCLES FAST! 
Fantastic New Discoveries in the science of body- 
building. Our method will add inches of 
er muscles to arms, chest, 

s. Learn secrets on trimming the waist with 
ultra-modern methods—fast! Results Guaran- 
teed! Send for free brochure. Send dime for 
postage and handling. 


Universal Bodybuilding Box 485 Ez 5 = Ez 
Dearborn, Michigan 48121 FREE 
Dept. АЗ 


Nane—___ — — — —— — —— 4 
Please Print ne 
Street 


Cil еа Zip 
ERR RRR REE EEE 


4 
i 
shoulders & a | 
a 
E] 


JET-A-SPRAY 


| BLAST OFF WITH А 
! PAIR OF JETS ON 
‘YOUR SKIS, SURF 
BOARDS OR FLY- 
SEE ING SAUCERS AND 
(Э WATCH VAPOR 
he TRAILS OF WATER 
BURST 15 TO 20 
“FEET IN THE AIR 
ALL AROUND THE 
LAKE. JET-A-SPRAY 


SKIS 
^ AND ARE DESIGNED 
. TO FIT ALL MAKES. 


SEND $2.50 PLUS 
- 50¢ FOR POST- 
AGE AND HAN- 
DLING TO 


ANTOINE 
MFG. & SALES CO. 


212 Ontario St. SE. 
Minneapolis, 
Minnesota 55414 


WHAT'S HE DOING! 
Making a Concrete 
Flower Pot! ,..and 


SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items, 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Send $2.00 If ТТЕ 
P. 0. BOX 33 e HICKORY 7, N. C. 28601 


BULLDOZE, MOW, PLOW SNOW 
with man-size Economy Tractor 


No toy — real workpower to landscape, plow, roto- 
till, cultivate, haul, load. 14 hp engine with all. 

е gear drive (no belts ог fluid-drive loss), 

o . plus extra size, weight, and 
™, traction, give added power, 
Б Most for your money. 
send for catalog, prices, 


“| ECONOMY 


= TRACTOR 
uc 1005 А-6 Anoka Ave. 
BET i EE ae E E ME e Waukesha, Wis. 53186 


ASSEMBLE YOUR OWN 


HARPSICHORD 


If you love music, you owe your- | 
self a fine harpsichord and the 

deep satisfaction its clean, sil- 

very tones will give you. Whether 
novice or professional, 
you will delight in this 
new musical experience. 
Assemble your own harp- 
sichord—without experi- 
ence or shop space — 
from Schober's $895 kit, 
containing every part, 
ready to fit into place. No skill needed; 62-page 
instruction manual can be followed by anyone 
who reads. The kit gives you a handsome 6-foot 
cherry wood instrument with modern trouble-free 
action, satisfying, full-bodied tone. Same instru- 
ment fully assembled available from us at $1550. 
Write today for free, fascinating 16-page book- 
let. Demonstration record (7", 33-rpm, mono) 
available at $1, lets you hear the Schober Harp- 
sichord in music from 1600's to present, with 
explanation of its resources, illustration of its 
charm in solos and accompaniment. 


Schober Harpsichords, Inc. pept.PsH-1 
43 West 61st Street, New York, New York 10023 


A SPLIT SECOND 
IN ETERNITY 


тиштей UU 


The Ancients Called It 
COSMIC CONSCIOUSNESS 


Must man die to release his inner con- 
sciousness? Can we experience momentary 
flights of the soul —that is, become one 
witb tbe universe and receive an influx of 
great understanding? 


The shackles of the body— its earthly 
limitations —can be thrown off and man's 
mind can be attuned to the Infinite Wisdom 
for a flash of a second. During this brief 
interval intuitive knowledge, great inspira- 
tion and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness— 
the merging of man's mind with the Uni- 
versal Intelligence. 


Let This Free Book Explain 


This is xot a religious doctrine, but the 
application of szmple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
joy, strength and a regeneration of man's 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
for a free copy of the book, "The Mastery 
of Life." It will tell you how, in the pri- 
vacy of your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe Y.X.N. 


She 'Rosicrucians 


SAN JOSE (AMORC) CALIF., 95114, U.S.A. 
SEMD THIS COUPON 
Please Include Your Zip Code 


1 
| 
| 


Scribe Ү.Х.М. | И ] 
The ROSICRUCIANS (AMORC) 
San Jose, California 95114 


Please send me the free book, The Mastery 
of Life, which explains how I may learn to 
use my faculties and powers of mind. 


Name 
HUE | ILL x m 


City. 


State. 27 Code _ 


- 
| 
| 
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The pipe that never 
loses its cool. 


Kirsten's exclusive radiator stem 
tames the smoke . . . makes it 
milder ... cooler. It also traps 
impurities and allows you to 
remove moisture with a 
flick of your wrist. 


postpaid. 


Imported aged 
Mediterranean briar. 
Hand finished vul- 
canite bit. Order your 
Kirsten pipe and you'll 
keep your cool forever. 


г 
| KIRSTEN PIPE СО. , INC. 
| Dept. PS-6, P.O. Box 5227, Seattle, Wn. 98107 


| Please send me your 1971 catalog showing | 
| all of the Kirsten Pipes and accessories. | 
Name | 


LEARN TO BE A 


SKILLED LOCKSMITH 


Professional Key Machine yours to keep! 


Be your own boss. Earn steady, year-around in- 


come in your spare time at home, BELSAW 
INSTITUTE lessons show you how to make: keys, 
open and repair locks on homes, cars, business 
buildings, Accredited Member NHSC, Approved for 
Veterans, All tools and supplies furnished includ- 
ing the $125 Key Machine, 


Write for FREE BOOK. No salesman will call. 


BELSAW INSTITUTE / 112H Field Bldg. 
Kansas City, Mo. 61111 


EOD im 


| 
| “ET 


BIG NEW CATALOG OF 


NOVELTIES 


TRICKS «JOKES 


FREE! World Famous Catalog of hard-to-get Noveltica, 


Hobbies, Science & Electronics, Sports,  Auto-Bike | 
Items, Live Animals, Fantastic Jewelry & Medals, Bar- 
galns. Many pages іп color. Send 10e mailing coat, ў 
yi О No Letter Necessary, Send Ad with Name & Address 
Johnson Smith Co., Dept. C-116 Detroit, Mich.48224 


È um um ı TEAR OUT am mm MAIL TODAY | mm um ai 


a NEN 
POP:-TOP 


Turn your window van into a complete 
home on wheels. Our conversion kit for 
the Pop-top is only $89.00. For more 
information send $2.00 to 
POP « TOP CAMPER 
12703 Weber Hill Rd., St. Louis, Mo. 63125 
$2.00 refunded on purchase of kit 


132 | POPULAR SCIENCE 


| WRIST ROCKET * $^ 
Ш Columbus, Nebraska 68601 


GOVT. SURPLUS ano OTHER SAVES 90% 


HEAVY DUTY MAE ТЕ 


Reversible. § 3 La Nee. dia. E Approx. 
ри. Wt. 40 Iba. $ 4.50 (SU, д) 


HIGH VOLUME PUMP. 
Delivers a whopping 1 000 G G.P.H.at wp ` 

a Р.В.Т. @ 27 .D.C. Also runs ex 
tremely well @ 12 V.D a ND Med 
rati Motor section IM 


losilon- proof. _ Outlet ла En 1 | 


exp 
hose fitting. 12" H B" Dia. 


pump fuel, aa oils, sg Hi based in- 

NEW. Shpg. ы "24 wo 114.75 stk 
PE. * a. 

#2787). е 


ELECTRIC PUMP "WITH CON- 
TROL SWITCH For boats 


campers 

trailera. Output GPH, Can be 

aed in fuel or water. 2 а" pire bronze 

inlet. 12 or 24 V.0.C. "Exp aion-proof 

motor, Comes with wiring diagram. 

Approx. GOVT COST $150. Shpg. wt. 
Э lbs. $14.50 (Stk. #1164) 


NEW! BIG 1971 CATALOG 


Send ane for amazing catalog with 1000'& of 
. bargains in hydraulies; electrical, marine, auto- 
motive items, eic. GO day guarantee. Order from 
ad. All prices FOR Culver City, 5076 dèpusit 
i COD, Cal, res, add Обо sales tax, include 


Satisfying customers world-wide since 1945. 


AIRBORNE SALES CO, Dept. Ps671 


8501 Steller Or., P.O. Box 2727, Culver City, Calif. 90230 


MAKE $s $12 AN HOUR AT HOME 


Let Me Prove It To You FREE! 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can 
give you as much as $12 each hour you Jom, . 
operate. Table-topmachinesetsupanywhere. L^. T 
Easy. Fun. Noexperienceneeded. Wefurnish € 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 
Write for facts FREE. No salesman will call. 


WARNER ELECTRIC, EET L-3-AF, Chgo., 111. 60626 


ith An i I or Home 


wW 
Addi Just lugs in 1e. wiring—3 
minute hookup! Switch in 


2 way Radio calls in Your Area. ‘ual—, SR mE ЦЫ EROR 
Hi-Low Bands—Over a Million Rall 
Cars/Stations, Use Everywhere-anytlme- ` 
always works! 


SEND ONLY $200 (eat, kr, муо nd | 

pay postman $7.99 plus COD psig. or 
send 89.09 for ppd. Del. in USA. Complete, ready to use with 
lüatrueiions. One Year ККУ e E Warranty 10 Day Money Hack 
Trial (if гоп). Amazing Offer p only by mail- 
WESTERN RADIO Dept. BPS- ©, neant NEBR. 68847 


PLAY GUITAR IN 7 DAYS. Amazing sys- 
tem teaches you to play a song the first 
day. Contains 52 photos, 87 chord & 
finger playing charts, 110 songs; Special 
Guitarists Book of Knowledge; & Tuning 
Device. All for $2.98 + 25¢ pstg. & hdlg. 
Money back guarantee. Ed Sale, Studio 
PS-6, Avon by the Sea, New Jersey 07717. 


1 


Ра E 
Automark TRAVEL CALCULATOR 


чаа de hy Roa i Pd сыйлы ТШ Aen CHAT Bae 


as nT ања а. Ж окт жү с кыт 


TRAVEL CALCULATOR. How many miles 
per gallon of gas do you get on your car? 
Instructions for computing this and fif- 
teen other facts included with each calcu- 
lator. A must for everyone who wants to 
know "what it's all about". Travel calcu- 
lator $2.19 ppd. Keevil's Gift House, Dept. 
COH 6041 Washington St., Chicago, lll. 


Powerful electronic detector 
finds buried old, silver, 
coins, etc. 5 new models 

| Write tor free catalog. 


| WRIST ROCKET 


AMERICA'S Pat. 
HARDEST US | 4M 


| HITTING SLING 


Range 225 yd. —232 fps WES 

Matched spare rubbers Le 

and pouch assembly, $1.00. V 1 
Write: 


$00 Post Pd. 
No C.0.D.'s 


LIFETIME “‘SPIN-ON” 
OIL CLEANER 
Cleans motor oil 100 times cleaner 
than any other "spin-on'' filter. 
Never drain oil again, Never buy 
another spin-on fllter. Change 15 
cent element every 3000 miles, 
available everywhere. Oil ia 100% 
clean 100% of the time. Guaran- 
teed 5 years. $25.95 post paid. 
Write for the facts. Save $8.00 
every an 00 miles. 
Virden Perma-Bilt 
Box 7066 PS, диним, Texas 79109 


P. O. BOX 21-A 


SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 

values! 


Theusands of Exciting Tool 

Values| Stanley, Millers 

Falls, Skil, Thor, Wen, 

Disston, Wiss Wellsaw, 

Dremel, Speedy Sprayers, 

Plumb, Huot, Kennedy, 

a Channellock, Porter-Cable, 

Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send 504 for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE СО. 
107 Walnut St., PSD-6, Phila., Pa. 19106. 


BLACKOUT PROTECTION — 110 volt POWER 
YOUR CAMPER = A.V. 3000 watt 110 V.A.C. 
and D.C. generator, Easily mounts on car, truck 
boat engine or small gasoline engine, 10 pounds 
5'a4xBx6 Belt driven. All precision ball bearings. 
With pulley, fan etc. Mo electrical connections 
except plug in load, $49.00 FOB. With 3 H.P. 
Briggs and Stratton engine ready for use. 42 lbs. 
13x15x15'4". $99.00 FOB Eden. Send check or 
Money Order to: 
| HALDO PRODUCTS, INC. 
8646 Jennings: Road — Eden, N.Y. 14057 


= Print For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
=“ prayer cards, etc, Save money. 
Ag  Printfor others, good profit. 
Have home print shop. Pays for 
itself in a short time. Sold direct 
^ from factory. Easy rules sent. 
We supply everything. Send 25e 
| for catalog. KELSEY PRESSES, 
T « Dept, T1-R Meriden, Conn. 06450 


MILLIONAIRE 


providing exceptional business op- 

portunities of incalculable propor- 

tions for those with business aptitudes. Vital 

booklet, NEW ROADS TO OPPORTUNITY AND 
| WEALTH mailed on request. 


P050. INTERNATIONAL, John R. Sauer, President 
Р.О. Box 22458, Denver, Colorado 80222. 


= HYDRAULIC JACK REPAIRS 


Earn While You Learn In Your Spare Time 


RA Trained and qualified mechanics needed NOW to service 
inaperative hydraulic iW BIG opportunity for ambitious 
men, We show you H — in your basement or garage ta 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 

_ Write for folder No Ps-6 ond free bonus oler, 


e PLANS • 
PATTERNS • KITS —= 


Covers to Cabovers | 
* FREE CATALOG * Bv 


9152 Rosecrans, Dept. SF, Bellflower, x 90706 


Showcase f 


WRIST ALARM for men... sets like an 
alarm clock, buzzes like an alarm clock, 
tells time like an alarm clock, but isn't 
an alarm clock! Fine quality, luminous 
hands, sleek tapered strap plus other fea- 
tures. Gold or silver. 1-уеаг guarantee. 
Gift-boxed. Only $17.95 ppd. from Slim- 
line Company, Dept. A-22, 160 Amherst 
St. East Orange, New Jersey 07019. 


"THE HOLIDAY PAINTER." This book is 
for the amateur artist. The author in- 
tended it to save the beginner from fum- 
bling & tedious research. The book will 
aid the artist in finding his defects & how 
to correct them. Contents include Devel- 
opment of Painting; Fundamental Ele- 
ments; Theoretical Principles and many 
more. Only $4.95. Emerson Books, Inc., 
251 W. 19 St, Dept. PS-128, New York, 
N.Y. 10011. 


Easy to Build MINI BIKE 
Easy to Build RACING KART 


Plans & instruction parts all numbered 


PLANS $2.00 EACH 


E T | MINI VEHICULES PLANS 


ELECTRIC ARL ШАА, $9. Ер 


CHAZY, NEW YORK 12921 
NATIONALLY DVER- 
TISED $18.95 VALUE! 
— OW 


: ICEI 
zes — 


into ANY 110 volt rock- 
et, MAKE -— REPAIR 
1001 items for CAR— 
HOME—BUSINESS, Lifetime BURNOUT GUSARANTEE—10 
day money back trial ELE retnd). үү DUTE енп: No 


HEA 
ence LY $200 E WELDING LESSO 
SEND ONLY $2.00 


(cash, ck, M.O.) ni pay pūst- 
man $7.00 COD postage or send 
39.99 plus 21.00 postage for paid de in U.S.A. 
COMPLETE READY TO USE—Includes BIG IE steel 
Brazing, Solder. Carbon "''touch'' rods. 
ARC TORCH! OFFER LIMITED—Order TODAY! MIDWAT 
WELDER, Dept. eps-g¢, Kearney, Nebr. 68847. 


Start your own 
part or full time 


MONEY-MAKING 
BUSINESS 


Every home and building Ма #7 
offers you potential income. VR 
Clean wall-to-wall carpeting, upholstery and 
walls on customers' premises with Von Schrader 
professional cleaning equipment. Work part time 
or full time. No fees, no contracts to sign. You 
Own your equipment. Proven reliable and 
profitable for thousands of users. Enjoy a 
steady, growing business with Von Schrader 
Detergers—and we'll help you every step C 
of the way. Write today for full information. 


VON SCHRADER CO., 1161 PI., Racine, Wis. 53403 


ИШ е LE 


SNE NEW-POWER- AIRE BOOSTER 


БЕЛЛА 


MORE MILES PER GALLON! 


FOR ALL AUTOMOBILE 
AIR CLEANERS 


e TESTED AND APPROVED! 
Will not interfere 
with new car warranty! 
e INCREASES GAS MILEAGE! | 
e EASY TO INSTALL! 
No special tools needed! 


DW wowle y ЖУЛУУ, 
~= Make Your E ngine © 


— Come Alive! XM 
VI, pn Tunes 


A 


PROVIDES CLEANER COMBUSTION 


SATISFACTION 
GUARANTEED AND STEPS UP ACCELERATION! 


ACRO-NOMICS, INC., 76 Kercheval Ave., pn M, Grosse Pointe Farms, 
Michigan 48236. 

Enclosed please find $8.95 (Michigan residents add 4% Sales Tax) for the 
POWER- AIRE BOOSTER KIT. 


.NAME —. €. 


ADDRESS 


PLANNING AN UNDERGROUND SPRINKLER SYSTEM? 


Order by Mail & Save! 


4 Rain Jets 

Do A Better Job 
Than 24 Ordinary 
sprinklers 


We carry a complete stock of all Rain Jet sprinkler heads, pipe, fittings 


and valves. These are the finest! You 


will save lots of money by ordering 


direct from us. We pay all freight charges. Satisfaction guaranteed. 
Write for Details of our special Spring Offer including free 
"How to Install” brochure. Act now! 


CALIFORNIA SPRINKLER SYSTEMS COMPANY, Dept. SYZ 
168 W. Verdugo Ave., P.O. Box 627, Burbank, Calif. 91503 


ONLY $129.95 
Model CD-3 


SS | 
НН. РМАТЕ 


Garage Door 0 == 
arage юг perators = E: 
Radio Controlled Tee 


Our finest chain drive system only $129,951 In- 
cludes powerful G.E. motor plus features found 
in $200 units! Enjoy security, safety and com- 
fort of opening and closing your garage door 
quickly and easily from inside your car in any 
weather, night or day. SAVE 2 ways! Purchase 
by mail order direct and install yourself, Our 
exclusive homeowner guide gives easy step-by- 
step instructions assuring installation in 2-3 
hrs. Space age design of radio controls means 
PRIVATE operation of YOUR garage door block- 
ing out unwanted signals, For doors up to 20° 
wide. Ingenious design allows its 458 pack 
shipped PP or UPSI Free brochure of completa 
line starting $109.9 


ому $109.95 


Mini- Automatic 


HELPMATE Gasoline 
Chain Saws - 1,5 & 5 HP 


Mini-automatic only $109.95! Highest perfor- 
mance per Ib. per $ found anywherel Weighs 
only 10% Ibs. with Oregon 12°° chain & bar 
powered by famous O&R 1.5hp engine. Patented 
faatures include unique throttle-oiler & quick- 
set chain tightener assuring years of depend- 
able service. 158 shipping wt. One carton PP or 
UPS. Free brochure illustrates complete line 
from $99.95, 

ONLY $139.95! Heavy-duty 5hp Model 50-IL 
with famous Tecumseh engine and Oregon 
19" chain & bar, patented quickset chain 
tightener. The BIG one for timber cutting, 
contractors or just casual weekend cutters! 
243t shipping wt. One carton PP or UPS. 
Also available 16" model $129.95. 


HELPMATE EQUIPMENT CO., Dept.PS-6, First & Lake St., Baroda,Mich.49101A!I prices FOB faotory 


DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 
Second Decode of Reliable Service to 
INVENTORS е MANUFACTURERS e LAWYERS 


Director: Raymond Lee 
United States Patent Office former Patent Examiner 
United States Department of Army former Patent Adviser 


Member: United States Council, 
international Chamber o riae tae 


ОДЕ ДЫ шу: АЙЫ уну. А 


INVENTIONS—NEW PRODUCTS—IDEAS 


= — = = == = FREE CONSULTATION— — инь сани a 


THE RAYMOND LEE ORGANIZATION INC. 


230-H Pork Ave., New York City 10017 212 MU 6-8500 


"WENT RECORD" F 
SEND FREE “PRODUCT MARK ETING 
Маме ..... Raa 
Address ..... & o à OR ON BON & EO. " Áo a s ERR = | 
City s шш ж m & a w à os mo» & É B а û State. a & w x B NE LJ Zip. . Pom. 
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CLASSIFIED 


1 AUTOMOBILES & 
MIDGET CARS 


COMPLETE Kit. "GM" low gas indi- 
cator described in Popular Science No- 
vember 1970 issue. its contain all 

аА, hardware and wire. Send $9.98 to 
Со., Box 398, Hasbrouck Heights, 


NJ. 07604. 


1969 - 1970 CHEVROLETS. Fords, 
Dodges from $699 to $999. Free Catalog. 
Pan Am., 31-EE Hanse Ave., Freeport, 
New York 11520. 


2 AUTO SUPPLIES & 
EQUIPMENT 


WELD saw drill operate any universal 
motor from any vehicle's alternator, 
Send $1.00 to Specialty Products, Route 
1, Box 117, Ackerly, Texas 79713 for 
detailed description. 


110 VOLTS from your car or truck, 
Cyclo, ae Hardwick, Knoxville, Tennes- 

NEW for your car, pickup, truck tops. 
Metalized mylar heat shields. The in- 
sulation develo for space. autiful, 
super thin and tough. Applies like ad- 
hesive tape. Ride in cool comfort with 
no further cost. Send $19.95 for stand- 
ard car size. $12.95 for small cars, 


d py wr Dealers price per dozen 
120.00 and $84.00. Money orders only. 
STAR BRIGHT INDUSTRIES, P.O. Box 


06012, 
GON 97 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c (in coin). Hy- 
draulic Jack Packing & Tool Co.. Inc.. 
General P. O. Box 3, Staten Island, 
New York 10314. 


AMAZING new auto alarm prevents 
theft by sounding car horn upon entry. 
Easy installation. Works on any car. 
$2.00 p Alarm Company, P. O. Box 
er untington Beach, California 


Dept. PC6, PORTLAND. ORE- 


THEFT prevention. Hidden switch in- 
side automobile disables car electrically 
even if you leave your keys inside. If 
you or your wife are abducted in your 
car you can shut off the engine secret] 
while riding! Easily installed. $5.95. 
9636 Boxwood, Fontana, California 


= 


BURNING OIL?? . Smokin g?? . 
Е less?? Hard Starting BM ion fave 
ith Ring-Valve Job ТР driving, 
36.50. (Special: Two for $12.00 postpaid) 
sults guaranteed! Motaloy, Grantham 
5. Pennsylvania 17027. 


points timing 
“ттн [ШИШ 


A Highly Accurate 
Instrument for  . 
Measuring Dwell 
Angle & Timing 

on ALL American 

& Foreign Cars. 


* immediately indicates pen adjustment 
required. No guesswork 


| e Safe — It is used when engine is not running! 
* Makes feeler gauges and dwell meters obsolete! 
е A totally self-contained instrument! 


Accurate and rugged COMPU-DWELL does away with 

slow, trial-and-error devices and the frequent recall: 
| bration required by expensive electronic systems, 
Uses the direct physical relationship between the 

angle of dwell and the position of the distributor 

body for the most precise method of measuring 

dwell angle ever devised. COMPU-DWELL cannot be 
| wrong 


OWNER ог MECHANIC — ANYONE CAN USE IT TO SET POINTS 


DR CHECK TIMING WITHOUT EVER HAVING TO RUN THE ENGINE 


COMPLETE WITH Plus $5c 


s 95 
Wsmucnows 2 22 
Calif. orders add 5% Sales Tax 


innovative Systems 


222 BERKSHIRE AVE 
PASADENA, CALIF. 91103 


CLASSIFIED ADS $1.85 per word, per insertion, payable 
in advance. Minimum ad, 10 words. Standard setting, 
first word in capital letters, rest of ad upper & lower case. 
Additional capitalized words, 7Oc per word extra. All 
capital letter headline or white space, $10.50 per line. 


CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 
1 to 6 inches. Rate $140 per inch, per month. Discounts 
for continuity. (Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE for the August issue (on sale July 27) 


is June 10. 


Send all classified orders, copy, inquiries, etc., to: O. K. 
Kelly, Classified Advertising Mgr., Popular Science, 355 
Lexington Avenue, New York, N.Y. 10017. 


TERMIBAT-Noncorrosive Battery Ca- 
ble Terminals. $2.00 a Set. FREE 
talls. Rhodes Associates-PSG, Box 1240, 


Richardson. Texas 75080. 


AUTO THEFT PROTECTION with 
official burglar alarm decals. Alone, 
they grosii minimize risk to car & 
contents. $2 buys complete set. Decals, 
1806 Freret, New Orleans, Louisiana 
T0118. 

METRIC tool information, Send 25c 
refundable. MediaMetric, 461H, Media, 
Pennsylvania 19063. 


POWERFUL service station vacuum 
cleaner $21.00 postpaid. (Air-compressor 
required). Free brochure. Inca, 2621-C 
Persa, Houston, Texas T7006 


— AUTO Parts for older models and an- 
tiques. All makes, Catalogue $1.10. An- 
tique Parts, Milwaukee, Wis. 53204. 


EASY car wash, without water or 
soap, saves $100.00 a year. Lasts for 2 
ears. Guaranteed satisfaction. Only 
4.95 ppd. Walker, 5302 dai Ree 
Northwest, Washington, D.C. 200 


тапу 
л, of каа do 


Travel Calculator. makes it Sont Fols 
ог computing is and fite | 

"wr ine ped with eC CALCULATOR: 
it's all about" ian allal ы 


TRAVEL CALCULATOR ........ > 
POWER-SPEED CAL гоа ATOR... ES 19 ped: 
MEEVIL'S GIFT HOUSE, 1 6041 


Washington St., Chicago Ridge, Ill, ‘60415 


FREON FOR AUTO AIR-CONDITIONING 
Add n-12 to your auto air condi- 
tloner if needed. Do-it-your-self 
Includes oz. can Freon. piercing 
valve, 36" hose, and fittings with full 
instructions. Send $8.95 for kit Post- 
id. Extra full 15 oz. can Freon 12 
| for $3.00 Postpaid. No COD's please, 
but check or money order. 
| UNITAIREY SUPPLY 


2421 5, Wallace 
Chicago, 111, 


— — TWO CATALOGS — 400 
2 =") pages! Vol. 1 (Model cars, 
| "ec; Slot cars, tools and sup- 
Mer i 'j plies) and Vol. 2 (Sports 
ү (tar & racing equipment, 
Á | { hi-performance & compe- 

a tition parts) 
1 Both Volumes $1.00 РРО, 
' - Money Back Guarantee 
AUTO WORLD, Dept, P51033 
701 М. Keyser, Scranton, Pa. 18508 
3 AUTO TRAILERS & 
CAMPERS 
PLANS—Pickup Campers $4.95; Pickup 

Covers $3.95; Vanette conversions $3.95: 

Bus conversions $3.95 Huge 166 раге 

Supplies, Parts, Equipment Catalog with 

discount rices $1.00 (refundable). 

Literature for Camper. Cover KITS 25c. 

Order PLANS, 166 paze Catalog. KITS. 

literature from this advertisement. Sav- 

are, Box 3777], Savage. Minnesota 55378. 

CAMPING Trailer, complete plans 

with 15 photos $3.50. Sleeps 6. Kits and 


parie available. Camper Plans, Stony 
reek, Connecticut 06405. 


TRAVEL СТГ 


Miles per 
get on r саг? 
many T Lune have yon 
been asked that ques- 


fahulous 
а snap. Instructions 


‘what 


. Also available ig ч” Powers 


if r.o. 


BUILD Your Pickup Camper. Precut 
kits, blueprints and supplies. Literature 
29c. Comstock Camper and Traller Sup- 
ply. Dept. 665, Parsons, Kansas 67357. 


-— س س 2a‏ == 


ADD-A-CHARGE® 
CAMPERS, Boaters, Emergency ve- 
hicles! ADD-A-CHARGE® added to your 
vehicle's charging system, converts it to 
a dual charger, charging an auxiliary 
battery for lights, winches, etc. 
either battery without affecting the 
other! 6, 12, or 24 volts, $15.95 each; 
kits $12.00. Jay-Tek Enterprises, Box 
35498, Houston. Texas 77035. 


نے سے س س 


` CAMPER plans and full sized patterns. 
The most detalled available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
literature—Glen L.. 9152 PSF. Rose- 
crans, Bellflower, California 90706. 


PICKUP Camper, Trailer or Pickup- 
Cover . Bulld Yourself. Save! Com- 
lete Plans $3.95 each. Cover plans 
2.00. Conversion Plans—econoline type 
van $2.95; passenger bus or delivery van 
$2. ‘as, Satisfaction Guaranteed, Equip - 
ment ХИРЕ I: 00 dpa ern Det 
10e. Vikin mier Supply, 98-J Glen. 
wood, А iepr Minnesota 55403. 


| B8B E i Ыш шш шш иш шш шш E fF 
F DETROIT APPROVED—PICKUP TANKS Ё 


E Original equip. type rot 

vail, in aux, tanks 
for n pickups. Increase gas 
ii capacity 40 ка! 


1 hour instal- 
Iation——completely 
n—-no body w 


eem sary. Let truck dis- 
| counts pay for tanks. 
R.P.M. INC. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BARGAIN Prices, Every part, Kart or 
Mini-bike. Giant Fun Catalog $1.00. 
New, '"how-to'' plans $1.00, Both 52.00. 
Browns’ Motorsports, 195 Central St. 
Worcester. Mass. 01608. 


MOTORCYCLE Turn Signals. Acces- 
sorles. Catalog 35c. Houston, PS, Lock- 
port, Illinois 60441. . — 


ELECTRIC Bicycle. Ride all day or 
nickel. Complete plans $3.00. Electro, 
Box 27203, ndianapolis, Indiana 46227. 


ILLUSTRATED Catalog 25c. Parts ac- 
cessories, custom stock, most makes 
models. Cycle Supply, Box 1925, Fair- 
bury, Illinois 61739, 


HONDA, $25. Other Bargains. Send 
Ior Motorscooter, 0443, Bend, Oregon 


` BUILD Motorized. Bicycle: Go- Kart: 
Snowmobile, Plans! $2.00 Each: Go- 
bykco, Rothsay, Minn. 56579. 


MIDIBIKE. Basic | plans, $1.00. Route 
. Box 516, Salisbury, N.C. 28144 


MINIBIKE, MINICHOPPER, or GO- 
CART plans, parts list and full size 
atterns, Complete frames only $9.95. 
ave 50%. 5200 Refundable. TEW 
Eroducta, Box 8066, Asheville, N.C. 


ular Mechanics'" MINI- 
June 1967 issue. Detail 
photographs $2.50 refundable. 
its, parts, engines: factory discount 
prices. Catalog 25e. Gilliom Mfg.; PSC; 
t. Charles, Missouri 63301. 


BUILD “Ро 
BIKE featur 
lans, 


. PSG 
BOX 7936, Waco, Texas 76710 ff 
== m иш иш шшш шшшшшш 


FABULOUS АП electric mini-bike. 
Noiseless. No gas required. Operates for 
pennies a day. Easily built from com- 
plete construction plans and booklet. All 
parts available locally. Send $4.95 post- 


paid.  Lectra-Bike, P.O. Box 2Р8, 
Washington. New Jersey 07882. 
5 AVIATION 


BE A Government licensed aviation 
mechanic. Practical training. Free in- 
formation. Aero Mechanics School. 
Dept. S, Municipal Kansas 
City. Missouri 64116. 


BUILD—One-man jet helicopter. Easy, 
inexpensive. Detail рава, rawings— 
$5.00. Helicraft, Box 7153A, Baltimore, 


Maryland 21218, 

GLIDER 20° Wingspan, Kit $179, As- 
sembles easily, photos and specs $4.00. 
Guasp, Box 1184, Topanga, California 


Airport., 


HOMEBUILT helicopter and airplanes 
PLANS. Single, two, four sealers. Com- 
plete literature £3.00 (refundable). 
Genest Aircraft (PS), 6200 Iberville, 
Montreal 331, Canada. 


^ AIRI llers, Plans, Kits, 
Н.Р. engines. 
1.00. 


Ft. Worth, 


AIRBOAT, Prop Fro 
Supplies, 90, 125, 
Corvair. VW NEHME Catalog 
Banks-Maxwell, Box 3301G, 
Texas 76105. 


5A HOVERCRAFT 


PROPELLERS EFFICIENT 25 H.P., 
36" left or rizht hand propeller, 5000 
RPM, Send £59.50. Hoverproducts, 49 
Cleopatra, Ottawa. Canada. 


AERO-CAR 
AIR CUSHION VEHICLE 
| built easily with 


AND HOVERS! 
Complete Construction Plans and Book 


Aero Proj 


Hox 511BPS, 
Clinton, N.J. 08809 


6 ASTRONAUTICS 


MOON Landing pictures, other his- 
toric Apart ünusuals, i. b rochure 


ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25€. Single and multistage kits, cones, 
engines, launchers, trackers, rocket 
aerial cameras, technical information, 
Fast service, Estes Industries, Dept. 
32-F, Penrose, Colorado 81240. 


ROCKETS!! New Big 1971 Catalog— 
Engine Data—Diarrams—25¢. Refunded 
first order! Super fast delivery. New 
Improved Rocket Engines With Track- 
ing Smoke. New Launchers—Desien 
Manual, Join our team! Centuri Aero- 
space, Box 1988, Phoenix. Arizona B5001. 


515° LIQUID ROCKET carries 10- 
und Pa "nd to  12,000' Altitude! 
lans, $2. Star Space ‘Systems, Р811. 
Р.О. Box 4605, Vancouver 10. В.С. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


$5.95 


NEW Outboards 1970, McCulloch and 
others. 4 HP . . . $120. 9 Electric $308 
8—$378. 60 Electric $878, All 


1 
Sizes. Literature 50е. Electra Marine, 
1427 Broadway, Brooklyn, N.¥. 11221. 


PRAM. Canoe, Куак, Salling Dinzy 
Kits. Plans. Patterns, Ew Catalogs: 
Powerboat—$1.00,  Sailboat—50€é. Ma- 


rinecraft, Box 161P, Brighton, Mass. 
02135. __ 
FIBERGLASS kayaks and kits. 


Slalom. Downriver. From £99.00. Free 
brochure. Baldwin Boat Co., Orrington, 
Me. 04474. 


LIGHTS for Boats, Trailers, Campers. 
12VDC Rechargeable battery pack— 
charger. Free Catalor. Bass, Box 901P, 
Marblehead, Massachusetts 01945. 


КІМВА КАТ 12ft catamaran sailboat 
kit. $495. Seahorse Sailboats, Dept. 
Р.О, Box 1896, Hawalian Gardens, Call- 
fornia 90715. 


INBOARD, Outboard Iznition Parts, 
Marine Supplies. Free Literature, Mi- 
chael's, 991 Broadway, Bayonne, New 
Jersey 07002. 


` FIBERGLASS. Resin, Foam, Brass, 
bronze screws. Prepaid. no tax. Boat 
lans Catalog 25c. Stiles, 11-S Mantua 
ts.. New Jersey 08051. 


oe OERGLASS Cloth, matt. polyester 

epoxy resins, Wholesale catalog 25¢. 

Pont Mo нах book 30€. Seifert's. Box 
1206-X, Green Bay, Wisconsin 54305. 


PLANS, Full-Size Patterns, Frame 
аа with step-by-step instructions spe- 
aly ior amateurs. Send $1.00 for new 
ate g just off prees ee: 100 pages, 
edd 80 designs to 36': Б Jets, 
tboards, Cruisers, ا‎ tle A 
Catamarans, Hydros. Glen 
Rosecrans, Bellflower, Cali- 
fornia 90706. 


BOAT KITS, Frame Kits, PLANS AND 
PATTERNS. World's most complete cat- 
alog. Over 200 top designs—New class 
SAILBOAT kits 7” to 20°, Windmill, 
Snipe, El Toro, Penguin, etc. Trimarans 
and catamarans, 12’ to 34’. Motor ws 
to 28’, POWER-cruisers, deep V's, 
ing boats, houseboats, HYDROS- are 
selection inboard and outboard, all 
classes. New Hydroplane kit boat. A. В, 
С class now ready. FERRO CEMENT- 
33’ to 45” sail and power. Send $1.00 for 
large Plan Kit Catalog ог $2.00 for cata- 
log plus Boat Builders Guide To: Clark 
Craft, 16-S, Aqua Lane, Tonawanda, 
New York 14150. 


CANOE kit. Redwood strip and fiber- 
lass. Construction frame and all parts 
ncluded. Free literature KEM Enter- 

prises. Box 233, South Milwaukee, Wis- 
consin 53172, 


FREE Brochure, Conversion Kits. 
Gears, 1/0, Gas, Diesel Engines. Star- 
marine, 1931 Embarcadero, Oakland, 
California 94606, 


COMPETITION Marine Equipment! 


Over 300 items for complete auto con- 
versions and installations in high per- 
formance SK and ski boats. Mail $1.00 
for new 72-page catalog complete with 
Photos, specifications and prices. Glen- 
wood Marine, Dept. PS, 1627 
Serundo Blvd., Gardena, Calif, 90249. — 


WALTERS Marine Supply for Low Low 
propeller prices. Send size for price to 
2620 Deepwood Drive, Wilmington., Del- 
aware 19810. Phone (302) 478-4170. 


FIBERGLASS Canoes, Kayaks, and 
Duckboats. Many exciting models. Easily 
assembled kits. $39.95 and up. Free lit- 
terature. Riverside Canoes, Box 5595 D, 
Riverside, California 92507. 

MARINE Engines, conversions, parts, 


equipment. Catalog Free! Stokes ‘Marine 
Industries, Coldwater, i 49036. 


Free color catalog ofthe largest | 
selection of popular sail- | 
boats, iceboats, and sail 


making supplies. 


| \ . ТАРТ MARINE CORP. 
IW $a 636 39th Ave. N.E 


RGA 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


PLATING Equipment, Portable Plat- 
ers, Supplies and ''Enow-How'' Build 
our own tanks for nickel, chrome, etc. 
asy-to-install PVC liners, Rectifier 
components—all sizes. Schematics, parts 
lists, formulas, operating instructions 
for all plating, $10.00 postpaid. Guar- 


anteed to save you 259-759 or im- 
mediate refund. Some good used units 
for sale. Platers Service Company, 


1511B Esperanza, Los Angeles, California 
80023. 


LAMP and fixture parts, home decor 
craft catalog. Hundreds of newest items 
for home, hobby. profit. Fully illus- 
trated. Savings! Send 20c. Dani-Robin, 


pept, 42, 1231 Arch, Philadelphia, Pa. 
` PSYCHEDELIC Light Boxes, fifty 
Henta fire circuits, — walnu cabinet 
fiberglas screen, guarantee, $14.00 plus 
$2.00 postage, Sarah's PER, E. 
1386-A, Southampton, N.Y. 1196 
10 WELDING, 
SOLDERING 


WELDERS — 110/220, 150 Amperes 
$53.50. Morris, im Inner, Schenectady. 
New York 1230 


11 DO- IT-YOURSELF 


BUILD YOUR OWN ROCKET for 
pennies!! Flights to 5,000 ft.! Solid fuel 
. . Parachute! Complete plans . . 
Guaranteed! Send $2.00 . . Now! Elż 
deron Products, Dept. 2A, 38 Hilton 

St., East Orange, N.J. 07017 


ENJOY clearer гаса гаа). television! 
Build Plan 200 SUPER-LOG 
Complete instructions. 
stamps), GJM Electronics. 
Box 218, Goleta, Calif. 93017. 


CLOCK Kits, Frames, Movements, 
Dials, Hands, Decoupage Plaques, Cata- 
log 256. Newport, Box 6848J, Burbank, 
Calif 91505, 


BURGLARY PROTECTION—Profes- 
sional alarm system components, locks, 
safes, accessories. Free catalog. TPC, 
Box AE- 1, Cupertino, Calif. 95014. 


SAVE Money! Repair your small GE 
appliances—Illustrated factory repair 
instructions—$1.00 model—Free equip- 
ment catalog: Jacknan, Dept. Hat- 


CB, 
tertown, Newtown, Connecticut 06470. 


CONVERT mower engines into air 
compressors, Write, Showalter, Box 
409B, Abilene, Kansas 67410. 


DON'T get shocked by electric drill, 
saw ete. kit and instructions $2.00. 
рох = 6098, Miami, Florida 


Station B, 


BURGLAR-Fie | Alarm. ¡Supplies and 
Information. Pemo 
Alarm Sales, Bere 357 ware iun 
gan 48415. 


BURGLAR-Fire alarm systems and 
supplies. Free Catalog. Informer Mfz., 
200c S. Eden Street, Baltimore, Mary- 
land 21231. 


FIRE & BURGLAR ALARMS 
1971 Handbook & Catalog 


Save 
Hundreds 


of 


Dollars 


Professional equipment from famous 
manufacturers. Easy step by step т 
trated instructions, па special tools re- 
quired. Save up to 75 This handbook 
is a must for every homeowner and busi. 
nessman, Just $1 cash, check or М.О. 


ALARM COMPONENT DISTRIBUTORS 


33 New Haven Ave., Dept. P.5. 
Milford, Conn. 06460 


TX CEILING TILES TO EXPOSED 

JOISTS USING NEW CLIP SYSTEM 
AT 15 COST IN 14 TIME. 

MO UPSIDE 

3 Е Sf NO FURRING 

ET GE LING. 


STRIPS OR 
NO PAC KING NEEDED FOR 
LL ING. 


OR 100 CL [IPS A 


бено 0 SUPP ORT 
0% FT. OF СЕП. 


TILES E COMPLETE 
INSTRUC TIONS. 
POST FREE 


SUMMIT SEAL Eum 


Build this attractive Little Red Barn 
for work Shop, катеев tractor, tool 
storage, play house, dog kennel, mo- 
torcycle garage. 8 ft. x 12 ft. x 9 ft. 
high. Mounted on skids for portability, 
4 ft, sliding door. Quick to build using 
1, in. exterior plywood. No expensive 
tools needed, Simple step by step plans. 
Send $2.50 for barn plans and material 
list. Also petite 6 ft. x & ft, x 8 ft. 
high with dutch doors for $2.50. Both 
plans for $4.00. 


HAMMOND BARNS--Dept. P51 


39027 


Box Indianapolis, Indiana 46239 


[ne m 
PUTS IT ALL 
TOGETHER AK 
FASTENER: 


This miracle plastic fastener is a 
thermoplastic rod with a memory 
that expands into a rivet, bolt 
or plug just by applying heat. 
Great for hobbycraft or repair 
jobs. Join metals, leather, wood, 
plastics . . . just about anything. 
With RADFAST you make your 
own fasteners. (See story on this 
product, Feb. Popular Science, 
pg. 63.) For your get-acquainted 
starter kit of assorted diameters 
and complete instructions, mail 
$1.50 today. 


Patents Pending 


Radiation Technology, Inc. 
Department PS 6, Box 41, 
Hibernia, New Jersey 07842 
Distributor inquiries invited. 


DOWN NAILING. 


12 HOME CRAFTSMAN 


“CABINETMAKING Made Еаѕу''— 
“Making Formica Brand Laminate 
Counter Tops. Two excellent guides let 
you build kitchen cabinets and "tops'' 
ike professionals. Extraordinary guides 
bring master  craftsmen's  short-cut 
methods. Satisfaction guaranteed. 
Write: Japs, 126-L Seventh North, Hop- 
kins, Minnesota 55343. 


FOUNDRYETTE 2400 F. 115 to 48 Ib. 
capacity. Circular 25e. Kansas City Spe- 
cialties, Box 193, Middleton. Wis. 53562. 


FREE: New handicrafts catalog. : Su- 
preme Handicrafts, Box 395-PS Sioux 


alls. South Dakota 57101. 


[d 


PICTURE Framing—Profitable full or 

spare-time business. Easy to learn with 

To Picture 

: . Free 

framing-supplies catalog included. Japs, 

126-LM Seventh North, Hopkins, Min- 
nesota 55343, 


PLAYHOUSE, unique construction, 
вате money. Disassembles. Plans 52.00. 

Patterson, Dept. 5PS, Box 51, Alma, 
Mich 48801. 


PICTURE  MOULD-Larze 
Wil miter. Fasten without clamps. 
Catalog 50£. Bauerle Cabinet, Box 1838- 
56, Hammond, La. 70401. 


MAKE beautiful, unusual belts, neck- 
laces, home decorations. etc. by TYING 
NOTS. Information, cord samples, in- 
troductory belt kit, instructions, $1.00. 
Lee's Fabulous Things, х 247-S, New 
bury Park, California 91320. 


CLEAR Heavy Duty Plastic Bags 4" x 
5". Store Parts, Nuts, Bolts, Etc. 20 for 
$1.00; Bio" x 11—12 For $1. 00. Box 35, 
Norwood. Pa. 19074 


118 FULL SIZE FURNITURE PLANS. 
Traditional, Early American, I 
Modern. Catalog 50c. Furniture Designs, 
Dept. S-61, 1425 Sherman, Evanston, 
Tilinois 60201. 


“GETTING Started іп Stained Glass," 
25c. Whittemore, Box 2065X, Hanover, 
Massachusetts 02339. 


HUNDREDS о uses. 


selection. 


m 


peleti alumi- 
gs Free 


apolis, Ind. 46203. 
13 TOOLS & MACHINERY 


LATHE-MYFORD. Excellent for 
model work. Berliner Machinery, Ches- 
ter Pike, Norwood, Pa. 19074. 

"UNIVERSAL SCREWDRIVER! Fits 
any screw $3.00. 5 Corporatlon, 4703 
M Street, Beltsville, Maryland 


ROUTER Bits, High Speed, 14” Shank, 
Used. Excellent Condition. $2.50 Doze 
Postpaid. Lillian's, Box 17165-8, Chi- 
cago, Illinois 60617. 


WELDERS, Convert To Heliarc, Weld 
All Kinds Of Metals. You Can Build 
This 0-225 AMPS High Frequency Heli- 
are Unit From Junk Box And Approxi- 
mate $9. 00. Picture Of Completed Unit, 

here To Get Parts, Send 
: Information Supplies Com- 
pany. Box 166A, College Park, Maryland 


CUTTING TOOLS FOR UNIMAT, ETC. 

MILLS, reamers, short drills, more. 
Catalog 25c, Red, White & Blue, Box 
654, Flagstaff, Arizona 86001. 


MICROMETERS — Indicators—Steel 
à , Unimat 
mailing-50c, Camp- 
Sprinzfield, Ohio 


Complete 
1424 Barclay. 


SANDBLASTER—new profitable, 
$21.00 postpaid. (Air-compressor re- 
quired). Free brochure. Inka, 2621-C, 
Persa, Houston, Texas T7006. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


Shopping 105 San Juan, Боа 


ville, ilinols 60110. 
Bargain Book—Central 


FREE! Free! 
Camera Co.. Dept. 461, 230 5. Wabash 


Chicago, Ill. 60604 


TREMENDOUS SAVINGS. New cam- 
eras, lenses, accessories. Buy directly 
from overseas. Save approximately 30% 
on Nikon. Canon, Minolta. all other 
page illustrated catalog. 
$1. . 7939 Bingham Street. 
Philadelphia, Pa. 19111. 


NEW Film Catalor: Write Chai Photo 
Supply Co., 14 - 03 Berdan Avenue, Fair 
Lawn, New Jersey 07410. 


19 MOTION PICTURES 


UNUSUAL movie supplies. Free circu- 
lar. Esoh, 47th Holly, Kansas Clty, 
Missouri 64112. 


SMM-16MM BARGAINS! Free Cata- 


log! Cinema Eight, Box 245-PS, New 
York, New York 10028. 

FREE Catalogues, 5,000, 8-16MM 
Films. International-S Films, Green- 
vale, М.Ү 


175-FOOT 8MM. PREVUE MOVIE.. 

Only $1.99. See Laurel & Hardy, Chap- 
lin. Fairbanks, Keystone Cops, Gish, 
Pickford. Chaney . . . comedy, drama, 
adventure, history from the silents! 
Taste the fun of great movies right at 
home! Order today . . . specify standard 
or Super 8. Free catalog. Blackhawk 
Films, P 1-45 Eastin-Phelan Bldg., Dav- 
enport, Iowa 52808, 


FREE! 64-page catalog, асаа a 
page td PER ig ыс equ ent, 
Hr. ЖЫ B N. Wells, Chicago, ПАР 


16MM SOUND Films. New, { 
Sale. Free СВОЕ, National Cinema, 
333 W. 5Tth St.. New York City, New 
York 10019. 


19B COLOR SLIDES 


35MM. COLOR, SLIDE SAMPLER... 
20 “best 2" x .. +. $1.00. Fr 
log Hundreds Г sets .. 
wildlife, flowers, rallroads, war, etc. 
Order today. Blackhawk Films, #J-62 
a a ere Bldg., Davenport, Iowa 


SPACE - Nature - Underwater slides. 
Sample slide 50c, free catalog. КЕ, 
Box 608, Dana Point, California 92829. 

35MM COLOR Slides, 10,671 mire- 


. Described Encyc real 
Catalog 10¢. Wolfe Worldwide Dept. 16- 
61, Los Angeles, California 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CUSTOM Td eM er B, 16mm, 


and slides, Send 
quotation. Titles, Bor. A3, Worthing- 
ton, Massachusetts 01098. 


CAMERA FANS! Expert photofinish- 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan'' Stamps you quickly redeem 
for valuable Photo Supnlies. 

: 8 Exp. Kodacolor 
35MM Kodachrome, 20 Slides $1.39; 
Exp. Black/White 63€. Satisfaction guar- 


uirements—Free 


if or 3l 
slide . 35e each; 5 X Т color enlarge- 
ments from your slide . . . $1.00; 3 for 
£2.40; Duplicate slides . . . 354 each: 4 
or more . . . 25¢ each. Large quantity 
price available on request. Satisfaction 
guaranteed. Send to Film Service of 
America, P.O. Box 3584, St. Paul, Minn. 
DEM. Minnesota residents add 3% sales 
ax. 


21 


HOBBIES & 
COLLECTIONS 


COLLECT COINS for fun and profit! 
How to start, where to sell. Valuable 
coins listed, Send $1,00 DanDee Shop- 
рег, Бох ith Dept. 16-1, Goldsboro, 


FREE Pricelist. Worldwide Seashells, 
Box 13288, Tampa, Fla. 33611. Book $1. 


MILITARY Miniatures for War Gam- 
ers, plus 100 museum gag for serlous 
collectors. Catalog S0¢. Bussler, Box 
107 - E. Wollaston, Massachusetts 02170. 


23 MINERALS & 
PRECIOUS STONES 


EARTH чете. Rockhound ‘Magazine 
subscription $3. mple 40c. Box 
550-PS, Downers С Grove, E. linois 60515. 


PROTECT yourself against devalu- 
ation of the dollar! Buy natural genuine 
Placer gold. $60.00 ounce (2 ounces or 
more $55.00 ounce). Satisfaction guaran- 

or money refunded. Money order 
or cashiers check. Filer's Mineral Co., 
UM Box 487F, Yucaipa, California 


NEW! Exciting! Write today for free 
information. Mineral Of The Month 
Club, P.O. Box 487A, Yucaipa, Cali- 
fornia 92399. 


GOLD 10 Small meets anned from 
Oregon Streams $1.00. Robert Brandt, 
Sweethome, Oregon 97386. 


HERKIMER DIAMONDS 

Giant Herkimer Diamonds 
sent in a chunk of their 
natural ore for  paper- 
weight, conversation piece, 
or  sclentific  demonstra- 
Each giamonid'' 


етп. 
; chunk of ore and geologi- 
uaranteed to cal explanation toi 

1 to MATURAL WONDERS CO. 
genuine Herki- 12850 Archdale Rd. 
mer Diamonds, Detroit, Mich. 48227 


ы Full refund if not thoroughly satisfied, 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


WANTED 


35,000 VOLT TESLA Coil type ren- 
erator. a $1.00. Lawrence Engi- 
neering, Box 18366, Philadelphia, Penn- 
sylvania 19120. 


CHEMICALS, Apparatus, Biological- 
Scientific Supplies. Catalog 35c. Hage- 
о eps es, Manitowoc, Wisconsin 


OCALA FOREST CAMPSITES 

DEEP in the heart of the Great Ocala 
National oo Excellent hunting and 
рү. Free maps and photos. (Un- 
available in states uring separate 
registration) ADTOLBTIÜE. W. Н. Ver- 
nor, Inc., P. О. Box 760, Dept. Y. 
Deland. Florida 32720. 


COMBINATION Radio - 
9.95. Free шт W. S. 
parta, N.C. 28675 


Binoculars 
Eckert Co.. 


ee on Replacement errs Wood 
Box 5855, Stratford, Connecticut 06497. 


$1 ACRE — Canadian Border — hun- 


OLD MOVIE ROCKETRY, LABORATORY supplies: dreds campsites, islands, farmlands, A 
COMIC BOOKS MAGAZINES, Chemicals, tubes, tools, igniters, tracers. rectly from tax auth horitie . (Non- оп-рго fit) Inc., Dept. Ri, Sidney, Nebraska 69162; 
ETT E a POSTERS LOWEST prices, FASTEST service! Il- Lists, photographs mai Registrar, 34 CAMPING 
1920's & 30's STILLS lustrated catalogue/handbook includes Room 11, 110 Church Street, Toronto 1, i; 
PULP MAGAZINES formulas, instructions—50¢.  Westech, | Canada. а EQUIPMENT & TENTS 
ANY QUANTITY Box 8193, Salt Lake City, 84108. FREE! New 1971 Summer Catalog! 


LENARD BROWN —————MM——É—Á Coast to coast barrains in farms, re- " т 
6763 Hollywood Blvd. FANTASTIC C ATALOGUE! tirement, business, resort, investments, BIG JOHN 
Hollywood, California 90028 , а Actual property photos! Your сору The original ug opener that 


Inexpensive, hard-to-find items in Chemistry FREE (Zip code please.) SA BUY 
—Seience, Rockets, Spy Cameras, Unusual Real Estate Agency, Box 589Р5, iLttle 


Formulas, Multi-Dial watches, Trans-Hadios, Rock, Arkansas 72203. | Opens all types of cans and will also double 
Money making hooks, Vries тее on BOILING Spring  Lakes—America's as a screwdriver. Recommended for all camp- 
first order, (Dept. €) n а Greatest Real Estate Value. 1/3 acre ers and outdoorsmen and anyone that ever 


was packed in "C" Rations. 


The little can opener that docs a big job. 


25 FORMULAS, PLA NS, 
ETC. 


ROCKET Plans, 13 Fuel Formulas, 
Tot. Rocketry, Box 201Р5, West Nyack, 
М.Ү. 10994, 


ANY Formula $5.00, | Catalog—Manu- 
facturing Treatise 25c. H. Belfort, 192 
N. Clark, 0 60601. 


Si HENLEY'S 

ME 20th Century Book of 
10,000 Recipes, For- 
` mulas & Processes 


Here ia a wealth of prac- 

: tical, accurate and clear 
и information and instruc- 
‘tion that can save you 
| thousands, or make you 
Ga fortune! Housewives, 
5» manufacturers, 
Lhandymen, home experi- 
menters, electricians, 
chemists, people in 
у" walk of life, refer 

| Henley’ & dally, In 
саша of x book, you too Will 
recipes for 


fà an 
everything used in the home, farm, work- 


| shop or industry. Discover the trade 
secrets of thousands of commercial prod. 
| ucts—learn new money-savings and ex- 
citing way of doing things. Indispensable 
= m dictionary, Satlsfaction guaranteed. 
EP lye be hard eover- cloth binding, Only 
pod. 
рар SALES, Dept. P5-20 
Box 67, East Elmhurst, М.Ү. 11369 


26 SCIENCE & CHEMISTRY 


ROCKETS: Real flying models—flights 
ур to 2500 ft. New illustrated catalog 
Single and multistage kits, cones, 
engines, 


launchers, trackers, rocket 
technieal information. 
Fast service, Estes Industries, Dept. 
6-F, Penrose, Colorado 81240. 


FIBRE OP-KITS. Using the “magical 
optical fibers" that transmit light ener- 
Efi FREE CATALOG. Scientific Devices, 
1P Albion, Wakefield. Mass. 01880. 


EXCITING Chemistry, Biology, As- 
trology Catalozue—35¢. Boulevard Lab- 
oratories, 3114 East 83rd Street, Chicago, 
Illinois 60617. 


ROCKETS!! 2,600 Feet Altitude! Pow- 


(refunded on first order}! Speedy 1 Deliv- 


CHEMICALS. ыл Biology and 
Model Rockets. Both  Catalozs  50c. 
Sheard Scelence, Dept. PS, Columbus, 
Wisconsin 53925. 


CHEMICALS and apparatus for in- 
dustrial, analytical Me private labora- 
tories. Catalog 50c. De M-26, Biologi- 
cal Supply Co., ii Mt Hope Ave., 
Rochester, New York 14620. 


LASER Flashlamp. send $2.98; RUBY 


Laser plans—75c: HeNe LASER tube— 
$8.98: PSYCHEDELIC Strobelamp— 
ELM 00, Instructions with everything; 


m , Box 3261, San Jose, California 


ROCKET TEXTBOOK: designing, 
testing, firing, fuelinz. Includes plans 
rockets (To 20,000") launchers. 
fuels. 382 pages. $2.00; Information 25€. 
York Enterprises, Box 7172, Little Rock, 
Arkansas 12205. 


COPYRIGHTED: Powerful Stellar ra- 
diations cause gravitation. Booklet $1.00. 
Carnahan, 3204 Breeze Terrace, Austin, 
Texas 78122. 


START your own chemical, glassware, 
rocketry, astronomy, biology business 
from your home. Receive tremendous 
profits. Free details. Antares Enter- 
rises, 12421 South Throop, Chicago, 
llinols 60643. 


ROCEETRY BOOKLET - 
construction techniques. fuels, instru- 
mentation, tracking, etc., and rocket 
plan. 50c, A.A.A., 275 Miner, Bensen- 
vile, Illinois 60106. 


theories, 


Postpaid. 


Ror гама са 
or es, Dept. 
PS, 118 West Adams St., Jack- 
sonville, Florida 32202. 


farmers, | 


almost | 


MULTI-STAGE APOLLO ROCKET 
2 feet tall. 
module эй further! 
Dept. NER ЕК | 


Zooms out of sight—separates— 
iini it over and over. 


"Hox 7158.5 
Staten Island 
Mew York 10309 


KENRUS : 


AMAZING PYRAMID POWER 


Mysterious energy trapped in 

pyramid shape sharpens razor 

blades, dehydrates organic matter, in- 
duces metal rods to move—even rotate! 
Many uses remain to he discovered! AN 
OPEN DOOR FOR INVENTIVE 
Pyramid kit includes § Inch 
pyramid, magnetic — compass, instruc- 
tions, experiments, ete, $3.00 Postpaid 
ASTRAL RESEARCH COMPANY Dept. F 
3-4 Detroit, Mich. 482 


л 


27 PLASTICS 
CASTOLITE pours like water, hard- 
ens like glass. Without heat. Embed 
natural flowers, photos, coins. Many 
other mone making projects. Manual 


256. CASTOLITE, 71/102G. Woodstock, 


Illinois 60098. 

^ LARGEST Plastic Handicrafts, Supply 
catalogue $1.00 (refundable). В.Р.Н. 
Mig., 24-Р Winter, Stamford, Connecti- 
cut 06905. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


LEARN Landscaping and the growing 
of plants. Start a profitable business 
part or full time. Free information with- 
out obligation. Lifetime Career Schools, 


Dept. АБТ, 2251 Barry Avenue. Los 
Angeles, California 90064. 
32 REAL ESTATE 


HOMESTEADING is still possible. Or 
uy direct from U.S. government for as 
er acre. For details send 

: to Lan . Dept. 12010, Box 45, 
Commerce, Oklahoma T4339. 


REE А M 240-pace SUMMER 
Catalog ‘All types real ee coast to 
coast! UNITED FARM AGEN 612-Р5 
West 47th St., Kansas City, Mo. E 


CANADIAN LAND FROM $9/АСКЕ! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for farm- 
ing, cottages, hunting. fishing, invest- 
ment. Free catalogue. Canadian Estate 
Land, Dept. PSC-6, 194 Wilson Ave., 
Suite 101, Toronto 380, Canada. 


GOVERNMENT Lands . low as 
$1.00 Acre! Millions Acres! For exclusive 
"(Government Land Buyer's Guide' 

lus “Land D POTE. Review'' "usting 

ands available throughout U.S.. send 
st 00. Satisfaction Guaranteed! United 
n Box 19107-FF, Washington, D.C. 


CANADIAN Vacation Lands; Full price 
$385.00. 40 acres, $10 month. Suitable 
cottage sites, hunting, fishing. invest- 
ment. Free information. Land Corpora- 
tion 3768-D, Bathurst, Downsview. On- 
tario, Canada. 


` GOVERNMENT Lands ..... Low as 
£3.50 acre! Millions Acres! For exclusive 
“Copyrighted Report’ . . . plus "Land 
Opportunity Digest” listing lands 
throughout U.S.: and Valuable 17x22 
Treasure Map of U.S.; send $1.00. Land 
Disposal, Box 9091-PS. Washington, 

3. Satisfaction Guaranteed. 


CENTRAL, Ontario—Choice 640 acre 
Semen 8 paradises still available— 
0.00 plus $6.50 Taxes yearly. Maps, 
Ы $2.00 (Refundable). Informa- 
tion Bureau, Norval 3, Ontario. Canada. 


LAND! EASY TERMS less than bank 
rates. Northwest Timbered Acreares as 
low as £1550 Total Price. 5-10-20-40 
Acres. For people who love the land—A 
tract of Recreation Land to have for 
vour very own! Im Northern Idaho, 
Northeastern Washington, and Beauti- 
ful Montana. In the heart of lakes and 
big гате country. All covered with 
growing timber. Access and Title in- 
surance with each tract. This is select 
land with natural beauty, recreational 
and investment values, Plan for the 
future and retirement recreation. We 
have tracts of many types and sizes 
from which to choose. Includinz beauti- 
ful Northwest Waterfront property. 
Your inspection is welcomed. Write us 
for free list, maps, and complete infor- 
mation. Write to : Dept. WC, Reforesta- 
tion, Inc. P.O. Box 14006, Opportunity 
Station, Spokane, Washington 99214. 


vacation or retirement homesites only has use 


$750 cash price. Ten years to pay. Mon- 
ey-back inspection guarantee. Carollna 
coast, multi-million dollar, 14,000 acre 
development. 50 fresh water lakes, pri- 
vate ocean beach, golf course, motel, and 
country club. Free literature, Dept. 2-H, 
Bolling Spring Lakes, North Carolina 
28461. (Registered under Federal Land 
Sales act but not offered to residents of 
states requiring separate registration.) 


ARIZONA-adjoining Prescott Nation- 
al Forest. Ideal year round climate. 
Two acres, perfect for home, cabin or 
mobile home $1,995, low terms available. 
G.E. Sweeney, Glenarm Land Co., 2233 
Nn, Tth St.. Phoenix 85006, 

FREE CATALOG! Giant SUMMER 
editlon! Over 4,600 propertles described, 
pictured—Land, Farms, Homes, Busi- 
nesses—Recreation, Retirement. Selected 
Best thruout the U.S.! 71 Years’ service, 
568 Offices, 40 states Coast to Coast. 
Mailed FREE from the World's Largest! 
5 UT REALTY, 60-BT E. 42nd St. 
NY, NY, 10017: T-BT 5. Dearborn, Chi- 
caro, Ill. 60603: 521-BT E. Green, Pasa- 
dena, Calif. 91101. 


ARKANSAS-Missouri. 5-10-20 acre 
tracts on 70 mile long Beaver Lake. 
Great hunting, fishing, Farms. Ranches. 
Homes. Low taxes. Terms. Catalog, Jim 
Tucker, “The Land Man," Rogers, Ark, 


51 ACRE-—U.5.A.—CANADA 

MILLIONS Acres. Direct from govern- 
ment agencies. No middlemen... Fam- 
ily Vacationing. Fishing. Hunting. 
Homesteading. Investing . For amaz- 
ing “where” and ''how'', “All States— 
All Canada Govt. Lands Digest" ... 
lus invaluable Canadian maps. Rush 

1.00 (Guaranteed) Can-Am Lands, P.O. 
Box 1147. Buffalo, New York 14240. 


LOG cabins/homes. All Sizes. They're 
luxuriant. Warmer. Everlasting. We 
build, furnish logs or you build using 
the many trees from your own area, 
saving 34th. More profitable than Xmas 
trees. Catalogued models including ex- 
terior  desirns, interior floor plans, 
erected & unerected prices. $1. Colonial 
Log. Box 1502PS, Harrisburg, Pa. 17105. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


SKI U'S. Store skis at home, one 


screw installation. $2.00 each. Newt 
Stevens, Box 601, Alamosa, Colo. 81101. 


GOLFERS—Custom pocket ranre 
finder computes distance and club. $1.98. 
пох HGLk, Philadelphia, Pennsylvania 


FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore; Net Mak- 
ing. Rod Building. Sinker Casting, 
Worm Moulding, Fly Tying, Fish Smok- 
ing. Bait and lure components—Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co., Box 5510, Toledo, Ohio 43613. 


. Wholesale Catalog. Beads, 


FREE . 
Spinners, Lure Parts, Sinker Molds. 
Jigs. Reels, Finnysports (236) Toledo, 
Ohio 43614. 


OUTDOOR Discount Catalog Featur- 
ing Rods, Reels, Lines, Golf Equipment, 
etc. Orchard Trading Company, Box 241- 
PS, Hastings, Michigan. 


NEW, Aqmoshu, Patented. Walk on 
Water. Detailed information $1.00. 


Mitch's Marina, Belchertown, Massa- 
chusetts 01007. 


IMPORTED 


LOCK BLADE , | 
KNIFE Ay 


ому $275 each 
9" Overall Length 


5" When Closed о 

* Opens instantly easily and 

e Sharp and cks ад: 
Tough : prevent асер 

e Stainless MC Er 
Steel Blade tih. аена 


steel blade for re- 
liable use and hard, 
опа. service, Money 

in 5 days if not 
satisied, Send $2.75 
plus s5c to cover рові 
are and handling. 


WESTBURY SALES CO. 
WU P.O. BOX 434, WESTBURY, N.Y, 11590 
DEPT. L-126-PS 


.ت 


for opening anything outside the 
kitchen. Dimensions: 115 x 15 x 1/16" and 
fits on any ker ring. Will inst for years. 
Now avallable for only 55¢ each or two for 
$1.00. Sold only by Jay.Max, Box B6, Dear- 
born, Mich. 48121. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens 
Ё uarium supplies. Illustrated catalog 
T m ox 248-07, Dania, Florida 


38 BIRDS & ANIMALS 


950 PICTURE Pet Hobby Supply Cata- 
log 50¢. ''Everything—You Name it". 
Stromberg's Pets Unliimted, Fort Dodge 
oT, Iowa 50501. 


` MAKE Big Money raising chinchillas, 
rabbits, guinea pigs for us. Catalog 25€. 
Keenev Brothers Farms, Inc., New Free- 
dom, ‚ Pa. 17349. 


RAISE Rabbits for us on $500 month 
pan, Free details. ee з Rabbitry PS 
t. Vernon, Ohio 430 


AMAZING Profits!! $10,000 Yearly 
Raising Rabbits for Wool and Breeding. 
Details 25¢ coin. American Angora, 
Malta 1, Montana 59538. 


£500 MORE Monthly. Raise Rabbits, 
Слоан, other small animals for us. 
ا‎ k yment, breeders, instructions sup- 
pile . Fox River Valley Research Farms, 
Dept. PSR-061. McHenry. Illinois 60050. 


` YOU can now have the same dog re- 
pellent your postman is using. Send 
only $2.13 to Animal Repellents, Griffin, 
Ga. 30223. 


INFORMATION. 25c, $3.00 to $5.00 a 
rabbit, raise for Staloch's Rabbitry, Box 
6302, Rochester, Minnesota 55901. 


$600-UP Monthly. People needed to 
ralse laboratory animals for us. Huge 
market. We supply equipment, 
and instructions. Detalls 25c. 


waukee, Wisconsin 53201. 
39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money ralsing fishworms for 
us! Exciting detalls free! Oakhaven-121, 
Cedar Hill, Texas 75104. 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets. 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


HYBRID Redworms — 5,000-$10.00, 
20.000-520.00. Postpaid with raising in- 
structions. Brazos Bait Farms, Rt. 9, 
Waco, Texas T6705. 


GROW Fishworms. Outstanding new 
Breed produces great pronun Free Lit- 


erature, Fain's Hatchery-27, Edison, 
Georgia 31746. 

REDWORMS: 1.000-$5.50; 5,000- 
$22.50. Golden Mealworms. Postpaid. 
Foster's Wormery-3, Mauk, Georgia 


$15,000 YEARLY Raising Fishworms! 
Three outstanding breeds! Free Litera- 
ture. Instructions. Breeder Redworms: 
9.75. Georgia Hatchery, Dawson, 
Georgia E 


40 HUNTING & FISHING 
INFORMATION 


FREE Catalog Low direct prices. Fish- 
ing, Hunting, Archery Reloading, Cloth- 
ing, Camping Foods. Herter's Inc., Dept. 
C62, Waseca, Minnesota 56093. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalocue! Thousands war sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc. Jaegers, 
691G errick Road, Lynbrook, New 
York. 


SCIENCE Bargains! Lenses, 
scopes, Binoculars, Microscopes, 
Parts, War Surplus. Send $1.50 for be- 
ginners' 10 lens kit with instruction 
booklet. Order Stock 2-CN. Request 
Free 148-page Catalogue . Edmun 
Scientific Co., 300 Edscorp Bldg., Barr- 
ington, New Jersey 08007. 


TELESCOPES  ireflectors) complete 
kits. Other accessories, request free lit- 
erature, Criterion Manufacturing, Dept. 
PS18, Hartford, Connecticut 06101. 


Ел 


E 


43 GOVERNMENT 
SURPLUS 


GOVERNMENT Lands ..... Low as 
$3.50 acre! Millions Acres Throughout 

„5. . Canada! Free Detalls! Баш 

ИШ Box 11071- 5, Indlanapolis, 


` JEEPS From — $52.50. Ty 
caf rt 15. Cars From—$31. Walkle- 
Talkies, Motorcycles, Airplanes, Boats. 
Typical "As Is" Bid Bargains. Excit- 
inr Free List. Write: Enterprises, Box 
402-65, Jamalca, New York 11430. 


JEEPS Typically From $53.90 . 
Trucks From 878.40 . . Airplanes, 
Typewriters, Boats, Clothing. Camping, 
Sporting, Photographic, Electronics 
Equipment. Wide Variety, Condition, 
100,000 Biz Bargains Direct From Gov- 
ernment Nationwide. Complete Sales 
Directo: and Surplus Catalog $1.00 
{Deductible First $10.00 Order). Surplus 
oe Box 820-B, Holland, Michigan 


1971 SURPLUS Army, Navy store il- 
lustrated catalog. Send 50c (refundable 
with first 25-08 order). Ruvel 3037 N. 
Clark, Dept. 6M, Chicago, Ill. 60614 


С GOVERNMENT Surplus — How and 
Where to buy in your area, Send 51.00. 
Surplus Information, Box  3017T-PS, 
Washington, D.C. 20014. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


“GIANT Arms," Dr. Young's D. С, 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 1769-56, Chi- 
cago 60690. — 


` POWERFUL Muscles Fast! Free bro- 
chure. University Bodybuilding. Box 
4321-B Northeastern, Dearborn, Michi- 
gan 48126, 


^ KARATE, Judo, Kendo, Tatami 1970 
Catalogue. Oldest Dealer 35c. Judo 
America, B200-1090 Sansome. San Fran- 


cisco, California 94111. 


SHORT Statured? Growth, Height In- 
crease, Facts, Medical Details. Adults. 
Youngsters. 25e to: Physical Culture- 
5306120 1548, Pompano Beach, Florida 


writers 


` WEIGHT Lifting equipment. Free lit- 
erature. Box 662, Holyoke, Mass. 01041. 


` KARATE—complete i instructions. Il- 
lustrated only $1.25. Bales Co., 650-Р8, 
Metcalf, Escondido. California 92025. _ 


BE TALLER! Yes, grow man grow! 
Gain 2-6 inches actual height in few 
short weeks! Proven. safe method. Spe- 
cial one time offier: 25c coin. Height In- 
crease Bureau, P.O. Box 146-PS, Bramp- 
ton. Ontario, Canada. u 

TWIST-O-Twist, ` Develops м wrists, 
arms and chest. Adjustable for men or 
ladies. $3.95. Aeroco, Box 73, Colum- 
blana, Ohio 44408. 


КР а rwr NT E n p Pte | 


.. SKINNY GUYS wanted to 

&. lest fantastic new Muscle- 

F building secret —TENSILE 
^ CONTRACTION—by mail. 


Special one time offer, 


25¢ only. 

Tha Bodybuilding Center, 
P. О. Box 146-Р52, 

Brampton, Ontario, Canada. 


46 PROFITABLE 
OCCUPATIONS 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Georgia 31780. 


FREE catalozs. Repair air condition- 
ing refrigeration. 9018, supplies, full 
instructions. Doolin 2016 Canton, 
Dallas, Texas 75201. 


OVER £16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-AF, 
1512 Jarvis. Chicago, Illinois 60626. 


MAKE $1.00 Per Sale selling engraved 
metal Soċial Security plates. Free Sale 
Kit. Enzravaplates, Box 1046073024, 
Jacksonville, Florida 32207. - 32201. 


^" HOW to Make Money Writing Short 
Faragraphs, Information Free. Barrett 
Epi C-B6-52, 6216 N. Clark, Chicazo 


EARN $10,000—$50,000 Year. Become 
Mortgage Broker. Complete details— 
United, Box 6284-9, Marietta, Ga. 30060 


START teaching E.S.P. plus other 
visible phenomena. Send 53.00, Miami 
Psychlc Institute, Box 2926, Hialeah, 
Florida 33012. 


CHINCHILLA INCOME  GUARAN- 
TEED. 25c. bulletin $1.00. Chinchilla, 
11PS, Port Richey, Fla. 33568. 


PROFITABLE Home Baby Shoe 
Bronzing Literature. 


NBC, Box 
11069PS1, Kansas City 64119. 


47 BOOKS & MAGAZINES 


MINIATURE Bibles—1000—8$25.00. 2- 00. 3- 
Samples—25c. Martin's Service, Rives 
Roads. Martinsville, Va, 24113. 


ل ت ч РР = Ó——‏ کک 


FREE MAGAZINES! Details Free! 
Calverts, 314-15th Avenue, Baltimore, 
Maryland 21225. 


BASEBALL DIGEST. Player Profiles, 
Photos, Rosters, Schedules. Next 4 is- 
sues, $1,00. Dept. PS, Box 702, Evans- 
ton, Ill. 60204. 


MILITARY Manuals/Books For Col- 
lectors of Mllitarla, Arms, Survival, 
Military and Police Science. Catalog 
25¢ refundable. Hillcrest Publications, 
Box 395PS, McDonald, Ohio 44437. 


abra gel CU reri uie т за арон анс) ee top === 


FREE List of Amazinz and Unusual 
Glit items. Send for Free Brochure Now. 
Keevil's Gifts, Dept. C6, 6041 Wash- 
ington, Chicago Ridge, Illinois 60415. 


BACK Issues, Thousands, Unique List 
$1.10. Kelley, 65 Cali fornia, Hempstead, 
New York 11550. 


` AVOID Making Costly Mistakes In 
Buying a Home, New Book, Guaranteed 
Method Saves Money! Prevents Pitfalls! 
Send $2.00, Gray Enterprises, PS6, 3611 
cub Manor, Kansas City, Missouri 


OVER 2,000,000 BACKDATE MAGA- 
ZINES! Specity needs. Midtown, Box 
917-PS, Maywood, New Jersey 07607. 


49 JOKES & NOVELTIES 


FREE World's Leading Catalog 2000 2000 
Novelties, Jokes, Tricks, Knives, Guns, 
Science, Sports Gadgets. Johnson-Smith, 
C-11, Detroit, Michigan 48224. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10е, Je. Top Hat, Evanston, IH. 60202. 


CATALOG 185. pares 25C. 1,500.389 
Tricks, Jokes, Novelties. Elbee, T4085, 
San Antonio, Texas 78207, 


ae ae 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus larze profes- 
sional catalog. $1.00. Magic, Inc.. 5080 
Lincoln, Chicago, Illinois 80625. 


HOUDINI Magic Catalog!! World's 
Greatest Tricks!! Our 32nd year! Rush 
only 25c. Free trick included! Vick Law- 


ston, Box 2026-5, Pompano Beach, 
Fiorlda 33061. |... 2.5 o oo 
COMPLETELY illustrated 84 Page 


Catalog rs, Aoc. Manhattan Magic, Box 
334-5, М. Y.C. 10011. 


` 500 TRICKS, Douglas famous Magic 
Catalog, only 10c. Better Magic for 
pocket, Club, stage, Fastest mail service. 
Douglas Maricland, Dept. 12, Dallas, 
Texas 75221. 


_ LEARN VENTRILOQUISM. Brochure 
FREE. Izzy  Rizzy's, 3635 W. 63rd 
Street, Chicago, Illinois 60629. 


` MAGIC MAGAZINE Monthly since 
1936. Tricks, dealers, news, 3 month 
trial $1.00. Genii, Box 36068-5, Los An- 
geles, California 90036. 


————'Á'—————— à 


` MAGIC Catalog. World's finest 3000 
tricks (340) p ves $2.50. Beginners, 
amateurs, professionals. Kanter's P-200 
South 13th St., Philadelphia, Pa. 19107. 


` LEARN professional magic. ‘through 
home study course, $25 complete. Magic 
Masters, P.O. Box T74M, Bowie, Mary- 
land 20715. 


51 COINS & CURRENCY 


15 DIFFERENT “5” Cents ойс. 2 Bar- 
ber Dimes 50c, 5 Buffaloes 50e. 2 Indian 
Cents 50c. 1943PDS Reprocessed Cents 
50e. 5 Warnickles 50c. Sold to Approval 
buyers only. Cash Coins, us Hyde, San 
Francisco, , California 94109 


22 "Sg"  LINCOLNS, in inciudini 19558, 
£1.15. 24 1909-1939, $1.75. 10 “S” Jeffer- 
sons, $1.75. All different. All three $5.00. 
Harris 2775G Park, Santa Ciara, Cali- 
fornia 95050. — — — ^ — — 

COMPLETE U.S. List: —cents to silver 
dollars + supply list + $1000.00 Bank- 
note 25e, Sehultheis, Box 1515, New 
Hyde Park, New York 11040. — 


چ حو یی ی ی 


COMPLETE Wartime Nickel Set. $4.50. 
Catalog 25c. Villaze Coin Shop: Dept. C, 
Plaistow, New Hampshire 0 


Indianheads $3.15; Ten V- 
Nickels $2.95; Ten Buffaloes $2.00: 
Silver Dollar $2.95; Silver Certificate 
$1.65; Postage Extra! Lists 10c. Fair- 
way, 121-R, Rye, New York 10580. 


SEND only 5c for valuable booklet 
"How To Collect Colns'"" which is loaded 
with expert advice. You will also receive 
5 different foreign coins and your copy 
of the most unusual and interesting col- 
lectors catalog available anywhere. Lit- 


tleton Coins, Dept. VB-2, Littleton, 
N. H. 036l, RE 
SELLING my barrel of Indian & 


Lincoln cents {1860's thru 1920's-all 
mints) at £10 per pound! Maximum 10 
pounds! Sample bas of 20-£2. Mrs. В. 
oisi. e" Box 1778, Encino, California 
91316 


` EISENHOWER Silver Dollar First 
U. Silver Dollar minted since 1935. 
Complete details on how and where to 
order only $1.00. Scotts, Box 5446. Red- 
wood City, California 94063. 


—————————— ت‎ Ó 


GOLD COINS of the World, Beautiful. 
Low Prices. Plus thousands of United 
States Coins. Free price list, Please send 
long, airmail envelope, self-addressed 
stamped. Silver Center, Box 22171-5, 
San Francisco, California 94122, 


OLD U.S. COINS . . . Giant Surprise 
Package—Indians, Liberties, Buffaloes, 
Etc. All only 52.00. CHARLES COIN, 


Box 164-Midtown, New York 10018. 


BUFFALO Nickels: 2 Different for 
250. Bedrin, 1100A Northeast 125th. 


North Miami, Fla 33161. 


UNITED STATES Coins! All tyr 
mixed Grab-Bag style. Values 56. 
$60.00. Send $4.00, Coin Surprises, Р.О, 
Box 532, Dearborn, Michigan 48121. 


100 INDIAN And Lincoln Cents. 1920's 
40 Mixed Buffalo 

100-1943 Steel Cents, 
3500. Wesley Rood, West Union, Iowa 


JEFFERSON пона i: Very Goo 
cu eo 1938-D 51.00, 1938 52. 39, 
1939-5 ббс, 1939-D $4. 29. 1950-р 510. 
Савле Wartime Nickel Set 15 9 
Cala opne 25¢ {Refundable}. Premiere: 
Box T776PS, Spokane, Washington 


52 STAMP COLLECTING 


FREE! Fine, Old U.S. Stamps with 

eet for quality U.S. Approvals. 

ro Stamps. Box A, Old Bethpage, 
New New York 11804. 


` FREE! Big I Bargain Catalog—New ' Edi- 
tion listing Fea nds of barzains in- 
cluding U.S. & B.N.À. stamps, packets, 
albums, accessories and supplies. Also. 
fine stamps from our approval service 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept. ES1PS, James- 
town, New York 14701. 

NUDES set (4)—Unusual Approvals 
lüc. Atlas, 
sin. 


Plainfield, Racine, Wiscon- 
“U.S. Mint S Specials! Flag Set Complete. 
$1.00; lc, 2c, 3c Famous Americans (21 


different), $1.00. Free list, Brooks, 2601 
Avenue “U, Brooklyn, N.Y. 11229. 


ONE Cent a Stamp. Write for a ju jumbo 
book of foreizm stamps at 1с each, 
mounted in Scott order. Bullot Philatel- 
MR e ws ^ Parkway, Brooklyn, New 

ork 1120 


RRR 25 beauties, 10c. Approv- 
aa. ^ie Box 1915CS, Naples, Florida 


50 YEARS Old. fifteen different Unit- 
ed States, over fifly years old—10c with 
approvals. Jaxon, Box 145-5, Brooklyn, 
New York 11230. 
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ABSOLUTELY Free United States 
Mint Souvenir Sheet When Requesting 
United States Approvals, K&B, Box T0, 
Brookiyn, М.Ү. 11223. 


MILLIONS Foreign Stamps 2c each! 
Send for vigantic approvals! ABC. Box 
6000-Р5, San Francisco, Calif. 94101. — 


"UNITED States commemorative col- 
lection containing 33 different—10c. Ap- 
rovals. White, 516-\W Avenue L, Brook- 
lyn 30, New York. 


FAR East Assortment—Viet Nam, Ja- 
an, Korea, Formosa and others only 
0С with world wide approvals. Clark 
Stamps, Dept. 58V, Muskezon, Michi- 
пап 49444. 


80 DIFFERENT U.S. Stamps, Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals included. Willett 
Co.. Box 338-Ү, Yorktown Heights, New 
York 105: 10598. 


` 225 STAMPS FOR ONLY 10c! (Oc! Air- 
mails, Pictorials; stamps Irom strange 
countries catalozuinz up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance. cancel 
service anytime, MYSTIC STAMP CO., 
Camden 35, New York 13316. 


— WOW! 110 All different Germany 10c. 
Commemoratives. Airmails, High Values. 
Biz catalog, bargain lists. Also, fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp. Dept. A61PS, Jamestown, New 
York 14701. 


FREE! 88 DIFFERENT COUNTRIES!! 

AN incredible Collection of genuine 
postage stamps . . . from Afzhanistan 
to Zambia, all around the world! Stamps 
from the WNorth and South Poles. 
British, French, Porturzuese, Spanish 
Colonies. Ancient Stamps, New Issues, 
Airmails, Commemoratives Moon and 
Outer Space Stamps—from 88 Countries! 
Also, other exciting stamps for free 
éxamination, Buy any or none, return 
balance, cancel privilege any time. Plus 
Biz Introductory Catalog. Send 10c for 
mailing, Н. E. Harris, Dept. SS-5, Bos- 
ton, Mass. 02117. 


` PENNY Approvals! Regardless Cata- 
lozue! Kloster 4164—52nd St.. San 
Diero, California 92105. 


` 50 DIFFERENT U.S. commemoratives, 
15c. Approvals. Cambridge, Box 2311, 
Heath, Ohio 43055, 


“SPACE” Pictorials, others, 110 dif- 
ferent—1l0c! Approvals. Shaw, Drawer 
E-62, Montevallo, Alabama 35115, | 


ISRAEL. 15 different 15c. Approval 
Accompany, Adults only. Cooper, Box 
459, Palm Springs, California 92262. _ 

25 MALAYSIA, 10c with approvals. 
S019. Box 529556, Phoenix, Arizona 


100 DIFFERENT United States 
Stamps. Only 25c with U.S. Approvals. 
Shelron, Box MTE, North Miami, Flori- 
da 33181. 

20 DIFFERENT Old U.S. Revenue 
stamps 506. binae Stamps. Box 
1592 Mansfield, Ohio 44907. 


س 


“INVERTED Error" | Daz 
skjold, бс with approvals. 
Stamp, Washington, D.C. 2001 


APPROVALS: Plus Collections by 
ic Martus, 133 Senaca, Bushkill, Pa. 


^ FREE duplicate exchange—2e approv- 
als. Belden, Box 4175c, Dearborn, Mich- 
igan 48126 
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14,000 DIFFERENT! Amazing new 
plan bullds gour collection systematical- 

‚ Country by Country. Only 50c weekly. 

fare, Monroe TÛ, Connecticut 06468, 


U.S. Barrain; 50 different 10c with 
beautiful work. wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


RUSSIA, 25 pictorlals, 20c, approvals. 
Covert, Box 1202, Dothan, Alabama 
36301. n 

50 DIFFERENT U.S. COMMEMORA- 
TIVES 25c. Approvals accompany. We 
pay postage. Craig Stamps, Box 118Р, 
Bellmore. New York 11710. 


FREE — French Colonies collection. 
Request approvals. Gaines, T16P South 
Sixteenth, Mattoon, Illinois 61938. 
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RUSSIA—25 Beauties plus Space set. 
Only 10é! Approvals, Robert Carlson, 
ЧӨ, 161358, Long Beach, California 


100 DIFFERENT foreirn stamps 10c to 
approval ЭВР Scotts Doran Ingram, 
Р.О. Box 987, Scottsboro, Ala. 359768. 


FASCINATING Collection!! 125 Dif- 
ferent mampi ЫЕ all corners of ine 
Elobe—10£€. lity Approvals. 
Lakeview Stare. ighgate Springs iW. 
Vermont 05460. 


5000 USA, Contains airs, dues, presi- 
dentials, revenues, 19th Century. high 
values, etc. $3.00. 1500 foreign $1.00; 
5000 $3.00; 9000 $5.00. No approvals. 
Meyers, 5321 Fleming, Richmond, Cali- 
fornia. 94804 - iru 

SENSATIONAL Clearance, Forty Dif- 
ferent Packets, „00. No Approvals. 
Norge. Wyckoff, М.Ј. 481. 


` FREE! 55 different including trian- 
gles, space, others. Nice approvals. L. 
fon d 1201. -28, Box 8128, Portland, Ore- 
ion 


RARE Stamp Free. Also new | 
Aden to Urundi, with Kennedy, 
Eles, Space, 5 orts, Ships, Dogs, Cats, 
Reptiles, Plus thers. Al] Free. Send 10c 
for mailing. Empire Stamp Co., Dept. 2, 
Toronto. Canada. 


SEND only 5c for Worldwide Collec- 
tion of over 50 different Singapore, 
Grenada, Chad, etc, Contains old and 
new issues, sports, animals. etc, You 
wil also receive interesting lists and a 
certificate worth 50c toward purchases. 
Goliath Co.. Dept. TP-2, Bethlehem, 
New Hampshire 03574. 
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SEND only 10c for nice COL Een of 
U.S. stamps including $5.00 issue and 
scarce mint Slpex Souvenir Sheet. You 
will also receive the most wonderful 
tataloz of stamp offers in America. 
Littleton Stamps, Dept. 532, Littleton, 
New Hampshire 03561. 


COMPLETE Set of 6 Giant Stamps 
shows Pres, Eisenhower with Kennedy, 
Nixon, Pope John, Churchill, Adenauer 
& additional great moments in history. 
This complete set, plus Biz Stamp Dic- 
tionary, is yours for only 10с! To intro- 
duce our approvals. Stampex, Box 4TEP, 
White Plains, N. Y. 10601 


FREE—Mint British Colonials from 
Sabah, Seychelles, Tristan Cunha, Sara- 
wak, Negri Sembilan. Caymans, South 
Georgia, F ree with Approvals. Vikinz, 
Great Neck 5. Mew York, 
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< SENSATIONAL Free Offer- 20 Outer 

ace Stamps, Selected Approvals. Louis 
Браге ана 027 Maryland, Cape May, 
New Jersey 08204, 


"25 DIFFERENT South America! 
Sharp! 10c with approvals. Box 634-5, 
Station A, Richmond, Calif. 94808. 


ОЗОТ DIFFERENT triangles, sports, 
topicals, etc, W'orth near $8.00, Only 
aut, Bargain approvals. Jayto Stamps, 
Box 177-W, East Syracuse, N.Y. 13057. 


` 100 WORLDWIDE 10c. Approvals. Do- 
minlon Stamps, Box 1866, Charlottes- 
ville, Virginia 22903. .—— 
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704. U.S.A. (PLENTY Commemora- 
tivesi—25¢. Approvals. Horace Gate- 
Уз Winston-Salem, North Carolina 


` AUTOMOBILES on stamps 25 for 
20c, Approvals, Hornco, Box 1889, Den- 
ver, Colorado 80201. 


15 AUSTRALIAN Commemoratives, 
i» with approvals. Charles Locks, 18 
W. 25th S Street, M.Y.C. 10010. 


Beli irda RB 8. Penes a E де. e bel | 


V EAMOUS Palnting collection 15 dif- 
ferent - depicts works of art found in 
museums of the world - 10c with world- 
wide approvals, Modern Stamps, Dept. 
58H. Ferrysburrz. Michigan 49409, 
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БРАСЕ-—25 beauties 10c, Approvals. 
Free exchanze. J B K Stamps, Box 
12444, Fort Worth, Texas T6118. 
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100 OLD U.S. Stamps between 1861 
and 1935 £1.00. Rousch Stamps, 423 
Shepard, Mansfield, Ohio 44907. 


100 CANADA 25c. Excellent value. Ap- 
provals. Continental, Limehouse, On- 
tario, Canada. 
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20 FAMOUS Paintings 50c when re- 
questing worldwide approvals. C & F 
Stamps, 655 Forbes Street, E. Hartford, 
Conn. 06108. 


RUBBER Stamps, reading: "Stamps 
for Collector—Please Cancel Lightly''— 
31.50, Free Catalog. Jackson's, Box 
4435, Franklin Park, Illinois 60131. 


lê, 2¢ APPROVALS. Other bargains. 
Penny, Box 22092, Memphis, Tenn. 


50 WORLDWIDE 10е, Attractive ap- 
rovals. Skelton, Box 360, Westbury, 
ew York. 11590. 


TEX Different Nudes—20c, Approvals, 
stamp Farm, 2531, Oxford, Wisc. 53952, 
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STAMP Wallet filled with pictorial 
he wc 6 with approvals. Degler, 
R.D. #2, Pottstown, Pennsylvania 19464. 


` NOW Ro Rockets, 1 Paintings. Glant Beau- 
ties, others, 10c. Approvals. Tiget, Box 
1496. Denver, Colorado 80201. 


FREE - o Hinges, Approvals Ac- Ac- 
stage. Bill, Box 103, 


апаа" п illinois 62837. 


FREE!! Flower Triangle! Olympics 
Diamond! 25 others. Approvals. Chan. 


Box 4, Montreal, 260, Canada. 
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PAINTINGS on Stamps - 25 different 


20c. approvals accompan Northern 
Stamps, Box 565, Hull, Quebec, Canada. 


RARE Old U.S., Famous Americans, 
s, Commemoratives on approval. 
Surprise to Buyers. Metropolitan 
Stamps, Box 312P, Jackson Heights, 
N.Y. 11372. 


I PAY $250 each for 1924 le green 
Franklin . Tolar perforated 
eleven (32,500 unused). Send 25c for 
Шина folders showing amazing 

ces paid for old stamps, coins, collec- 
роси incent, 85PS, Bronx, N.Y. 10485. 


FREE Surprise collection sent with 
oe Jay, 1784 Union, San Fran- 


NUDE Set Plus 25 Different Famous 
Paintings only 25c with approvals. 
Барор, Box 212, Reynoldsburg, Ohio 


AMAZING: 33 Different Venezuelan 
Stamps $1.00. Sonar, Box 60272, Car- 
acas, 106, Venezuela. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


36c TUBES. Radio & TV! Free Color 
ge Cornell. 4217-5, University, 
San Diego. California 92105. амми 


GOVE ERNMENT surplus electronics. 
tte lrg illustrated catalog 25с. 
eshna, Nahant. Massachusetts 01908. 


LINEAR AMPLIFIERS: 10 Meters, 
"Hawk" 25 watts—S59.95; *Каійег''— 
100 watts - $139.95: ''Maverick-250'"— 
280 watts-5244.95, AM/SSB. "Scorpion" 
50 watt 12 Volt mobile - $99.95: ''Ban- 
dit II" 100 watt mobile - $169. 95, 20-35 
megacycles. (Illegal Class D 11 meters. | 
Dealer inquiries invited. D&A Manufac- 
turing Co., 1217 Avenue C. Scottsbluff, 
Nebraska 69361. —— — — — — ^ — 

HEAR Police/Fire/Railroad/Aero ra- 
dio stations. Stamp brings catalog of 
receivers and “confidential” directories 
of dispatcher channels. Com age ا‎ 
tions, Box 56-PS, Commack, N.Y. 11725. 


FREE Electronics catalog. аа 
dous bargains. Edu-Kits. Department 
C-T33A, Hewlett, New York 11557. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING KITS — endless 
tapes, timers, complete outfits. Catalog 
free. SLRA, Box 24-SB, Olympia, Wash- 
ngton. | M 


COLOR ORGANS—Enijoy Music with 
Dazzling Color Effects. Connect to any 
speaker. Kit or Wired. Lowest Prices. 
Free Catalog. Korly Co.. Box 1435, 
Cranford, New Jersey 07016. 


ELECTRONIC  kits—amplifiers—pre- 
amplifiers—psychedelic strobe lights— 
metal detectors—color orzans—digital 
instruments—zguitar amplifiers, etc. Free 
Catalog. SWTFPC, Box PS 32040, San 
Antonlo, Texas 78218. 


SPEAKERS, speaker systems; car, 
home, complete selection. Factory-direct 
lowest prices! Free catalog. Micon-3, 


1440-29th Avenue, Oakland, Calif. 94601. 


ELECTRONIC hobbyists. Free catalog 
450 models dc power supplies, regulated 
or unrezulated. Kits or СООП ЕЕ: 
TECHNI-KIT, Box 4517, Irvine. Calif. 
92664 


S6 PHONOGRAPH 
RECORDS, TAPES 


FREE Catalogues. 2000 hard to find 
unusual records. Rose's, 128 Breckin- 
ridge, Louisville, Kentucky 40207. 


FREE Catalog—Cassettes, Cartridges. 
All Labels, All Artists, at Fantastic 
Discounts! Al Roseman, P. O. Box 
18083, Philadelphia. Pennsylvania 19114. 


CAPITOL Recording Cassettes and 8- 
track cartridges as low as 52c. Write 
for complete price list. Exhibo West, 
Box 5174P, Mission Hiis? Calif. 91340. 


RECORDING Tape 1800' Reels, Dozen 
$12.00. 1200' Reels 510.00 Dozen. Post- 
id Sample £1.00. Guaranteed. 
a. 444PS, Flushing, New 


“OLDIE liquidation, 25 factory fresh 
45s, 50 top tunes choice, country г & b, 
rock $5.25. Saunders & Sons, 14590 
Hubbell, Detroit, Michigan 48227, 


OLD-TIME Radio Programs are still 
available. Six hours only $7.00, or cata- 
logue for 25c. Nostalgic Radio, Box 29P, 
Peoria. Il] 61601. 


"WAR of the Worlds!'' Original 1938 
Broadcast-Panicked millions! $5.00 
standard tape cassette. Frank Dubiel, 
53 Sout m Nm Fall River, Massachu- 
setts 0 


OLD Radio Programs On Tape. Cata- 
loz—50¢. Stop, Box 81, Webster, New 
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57 MUSICAL 
INSTRUMENTS 


LEARN Banjo-5-string Bluegrass. No 


music. Makes learning easy. Free de- 
tails. Blaylock, Box 25-D. arietta. GA. 


FREE instrument catalog. Bir Sav- 
ings, Discounts, Globe Music, 3522 
сше Avenue, Brooklyn, New York 


ACCORDIONS And Amplifiers. Excel- 
sior and other famous makes. Save 50%. 
Buy Direct. Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial. 
Free catalog ane Discount prices, Ex- 
celsior, рер, P, 3147 North Luna, Chi- 
caro 60641 


REBUILD A Player Piano! Details 
from Vestal Press, Vestal В. N.¥. 13850. 


————— ee ee — e 


GUITAR, Banjo Making books plans, 

ood, necks, tools. List 25c. Wildwood 

510 East llth Street, New York, New 
York 10009. 


WHOLESALE Professional Guitars, 
Amplifiers. PA Systems. Free Cataloz. 
Carvin, Escondido. California 92026. 
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VIOLIN and Guitar makers—send for 
latest Free Catalozue of woods & 
soriles. International Violin PSLO “414 
East Baltimore St., Baltimore 2. Md. 


30¢2 DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog. Freeport 
Music, 127C Sunrise Highway, Freeport, 
New York 11520, 


«GUITAR Making Books. 
Woods. Supplies, Accessories. 
25c. GUITAR CENTER, 
Tulsa, Oklahoma 74115. 


GUITARISTS—Busy? 5 minutes week- 
ly teaches strums, barres, Hag Be- 
ginner-advanced. Samples, 10c teele, 


Imported 
Catalog 
Box 15444, 


Box 114, San Rafael, California 94902. 


WHOLESALE. All Instruments. Cata- 
log. Instruments, 406 E. 189th St., 
Bronx, New York 10458, 


58 SONG WRITERS 


` POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. — | ^ — 

SONGWRITERS! Poets! Spiritual and 
religious poems, songs Wanted for re- 
cording by Chapel Symphony Orchestra 
and Cho ir. We pay all recording costs! 
Dept. PS, Chapel Recording, P. O. Box 
162, Wollaston. Massachusetts 02170 


` FREE Song Selling Information, Peer- 
less Music Publications. Box 193-Р. 
Bloomfield, Connecticut 06002. —— 

POEMS wanted for songs., Nashville 
Music Productions, Box 9001-M, Nash- 
ville, Tennessee 37204. 
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SONGS Songzpoems Wanted for Radio 


Show. Hollywood Music Productions, 
6425-PS, Hollywood Boulevard, Holly- 
wood, California 90028. 

POEMS and songs wanted by Amer- 
ica's most popular studio. Tin Pan Al- 
ley, Broadway Productions Division PS, 
Lake Grove, New York 11755. 


WE pay all recording costs on ac- 
cepted material! Need new song ma- 
terial for immediate recording! 
PS, Hancock St., Quincy, Mass. 02169. 


59 IMPORT - EXPORT 


` CLOSE-Out! Watches $3. 95. Records 
10c, Thousands items. Free List. Marco, 
PS10, Ashburn, Georgia 31714. 


60 BUSINESS 
OPPORTUNITIES 


VENDING Machine Catalog, Rake, 
523 PS Spring Garden. Phila., Pa. 19123. 


m s MADE $ 40, 000. 00 Y Year bı by 1 Mailorder! 
Helped others make money! Start with 


$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. І 
CLIP Newspaper items.  $1.00-$5.00 


each, Details free, Walter, Box 1360-5А, 
Erie, Pennsylvania. 


MAILORDER Book Publisher Wants 
Dealers. Jan, Box 76S, Wild Rose, Wis- 
consin 54984. 


МАКЕ up to 900¢- Profit with your 
own Magnetic Sign Shop! Rapidly grow- 
ing demand for 3-Dimensional Maznetic 
Signs on cars and trucks! Start in ga- 
rage, workshop, or kitchen. Full or spare 
time. Write today for en details. Na- 
tionwide Plastics, Dept. 42, 4200 Pana- 
mint. Los Angeles, (or. 65. — 

SELL Watchdog Fire- Burglar Al Alarms. 
200% Profit. Watchdog-PS8. Williams- 
burg, Ohio 45176. 


` I MADE $2,000.00 Monthly by mail- 


order—evenings only. You can too! Free 
Proof! Kingman, Box 72277, Erie, Penn- 
sylvania 16510. 


MAILORDER. How to prepare your 


own catalog for pennies. Free Catalog! 
Obie-MHZ. Brooklyn, N.Y. 1219 


GROUND Floor opportunity in an En- 


Eraving business of your own—spare 
time or full time. One piece of raw ma- 
terial costing $4.50 will produce products 
worth $180.00! Free particulars! Write: 
Warner, Room EC-3-AF, 1512 Jarvis, 
Chicago. Illinois 60628. 


` $1000 DAY - 150°. profit. Selling by 
mall. No investment in inventory. Part 
time-full time. Unlimited potential. 
Complete details $1.00. National, Box 
1212J, Chicago, Illinois 60680. 


MAKE BIG PROFITS Mailing Baby 
Catalogs to New Mothers with your ad- 
dress imprinted. Details 25c. Lancer En- 
terprises, Dept. 27, Indian Springs, Ne- 

vada 89018. 


SELL B Books by mali emo lees: dealer 


setu dwes ox 
REPS Shawano, Wisconsin 54166. 


IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home, without capital; or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessary. Free 
details. Mellinger, Dept. E2696, Los An- 
geles 90025. 


WANT To Make Big Money At Home? 

$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes dis- 
appear from clothing, fabrics. Steady 
year round demand from cleaners, laun- 
dries, homes. Details Free. Fabricon, 
1535 "Howard. Chicago 60626. 
_ $600.00 PROFIT! Mailing 100 Catalogs. 
Sample, complete instructions, only 
$1.00. Digest, Box B39PSS, Long Beach, 
New York 11561. 

VENDING Machine, No selling. Routes 
earn amazing profits. Biz catalogue 
Free, Parkway Corporation, 715-PSB 
Ensor Street, Baltimore, Md. 21202. — 

I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United, Box 6284-B, Marietta, Ga. 30060. 


~ "MA And Regula- 


"MAILORDER Laws 


tions." $2.00. Explains mailorder li- 
censes, mailorder taxes, etc. (Dealers 
wanted.) Nell Н. Shamokin, 


: Tasker, 
Pennsylvania 17872. 


SELL Beautifully Colored Social Se- 
curity Plates. Biz Profits. Free Sample! 
Steve Wricht, 1075 Ringwood Avenue, 
Pompton Lakes, New Jersey 07442. 
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1,000,001 PROFITABLE mailorder ор- 
portunities. Free list! Specialty, Box 
45PS, Lakeside, Iowa 50588. 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamped-addressed en- 
velope. American. Excelsior Springs. 
Missouri 64024. 


PIANO Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School, Box 327, 
Miami, Florida 33145. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson, Chicago 60645. 

$200.00 SPARE Time earnings with 

our Tablesaw, Write: Workshop Four, 

800 Harney. Vancouver. Wash. 98660. 


MAKE Magnetic car signs. Write 
Route 1, _Р5- 5-49A, B Bardstown, Ky. 40004. 


` $500 MORE ‘Monthly. “Raise Rabbits, 
Chinchilla, other small animals for us. 
Equipment, breeders, instructions sup- 
plied. Fox River Valley Research Farms, 
Dept. PSO-061, McHenry, Illinois 60050. 
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MAILORDER Offers Galore, 
name listed nationwide 25c. Receive op- 
rtunities, catalogs. etc. Doorbar-PS 
64 Northwest 35 St. Ft. Lauderdale, 

Florida 33309, 


HOMEWORKERS Wanted to stuff en- 
velopes. Send self-addressed stamped 
envelope, Таусо. Box 8010-PS, Stockton, 
California 95204. 


WOODWORK  Profits!!!! Tablesaw, 
bandsaw, ete. Guaranteed manual, 
£3.00. Woodkraft, 956 Springdale, At- 
lanta, Georgia 30306. 


EARN $1000 Monthly with Mail Order 
collection agency. Continental, Box 
2023B, Des Moines, Iowa 50310. 


PROFITABLE SCREEN PRINTING 
$4 TO Learn. Meadowlark, 6000 Rose- 
lawn, Dayton, Ohio 45430. 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeepinr Tax Service. De- 
tails free, Universal Bookkeepinr. Box 
664-P, Springfield. Missouri 65801. 


MAKE $1.00 Per Sale selling engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 104607302B, 
Jacksonville, Florida 32207. 


SELL Quality Products from around 
the world. Seven Seas Traders, Dept. 
PS, Box 231, Elgin, Ill, 60120. 


$30,000 POSSIBLE! Escape the rat 
race. Start your own business. Write to- 
day. Department 1201C. Box 45, Com- 
merce Oklahoma 74339, 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free copy “Make Money By 
Mail.” Discloses free advertising, profit- 
able products. Mailco, 1554 Sepulveda. 
Dept. E2696, Los Angeles 90025. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts, bank- 
rupts. Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details. International Buy- 
ага. нох 16386-PS5, Portland, Oregon 


WORLD'S Bigrest Wholesale Supply. 
Buy from 10,001 U.S.A., European, Japa- 
nese and Hong Kong. Wholesalers. Many 
below wholesale! Have your own im- 

rinted Catalogs. Free Details. Bargain- 

unters Opportunities, Box 130-B, Hol- 
land, Michigan 49424. 


BUILD Custom Cases at home for 
profit. Get orders by mail. We supply 
materials, instruction—everythinr. Free 
Home Business Details, CSCC, 6961 

CSD. Hayvenhurst Avenue, Van Nuys, 
California 91406. 


$100.00 WEEKLY spare room. Raise 
red worms 


Odorless, Sollless Way, 
Charles Morgan, Box 116- C. Bushnell. 
Florida 33513, 


FRANCHISING? Amazing New Way to 
own your own business. Send for free 
copy. Modern Franchising Magazine-W, 
Des Plaines, Ill. 60016. 


FREE Literature—Make Big Money 
Kaising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


MAKE Money at Home Metalizing 
Baby Shoes, Plastics, Noveltles. Gold, 
Silver, Bronze. Free Facts. Kiktavi, Box 
2127B, Inglewood, California 00305. 


~ CLIP newspaper items. To $10.00 each. 
netat free, Foster, 272-P6, Brooklyn 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full, Part Time: Ex- 

rience Unnecessary: Free Details: 

berts Company, i741 Circle Road, 
Baltimore, Maryland 21204. 


MAKE $46 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details, Wooderd, Bridgewater, 
Massachusetts 02324. 


$25.00 HUNDRED Addressing Possible! 
Year ‘round. Special information in- 
Cluded 25c and self-addressed stamped 
envelope. Cove 627-BF Franklin, Clear- 
Water, Fla. 335l. oo 

MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900¢, 

rofits at home! Nationwide Plastics, 

pt. DC, 4200 N. Panamint, Los An- 
geles, Calif. 90065. 


МАКЕ 2 to 3 times your cost whole- 
Baling 1001 products. Gifts, Mail Order 
Specialties. Toys, Novelties, Carded 
Merchandise . Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC 6963-SSR, Hayven- 
hurst Avenue, Van Nuys. Cal. 91406. 


— лынат 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti, 
Michigan 48197. 


EARN Money raising fishworms for 
us, Write: Oakhaven-43, Cedar Hill, 
Texas 75104. 


MAKE $1.00 Per Sale selling engraved 
metal Social Security plates, Free Sales 

it. Engravaplates, Box  104601302B, 
Jacksonville, Florida 32207. 


—— mà 


$1000.00 WEEK (EASY). 


Your own 
Advertising Specialty Business. Buy 
direct and have hundreds of Salesmen 
working for vou. Free details. Brooks, 
P.O. Box 1262, Brooklyn 11229. 


` MONEY Sources for almost any need 
found—send $ with requirements. 
M.F.C., Box 11, Milford, Connecticut 
06460. 

START Your Own Travel Business! 
Free details. Moore Tours, Box 35665-56, 
Dallas. Texas 15235. 


MAIL Order Opportunities Galore! 
Papar Advertiser Magazines! Sample 
10c. bon, Box 386—PSJ—Los An- 
geles, California 90054. 


— лыма Ma 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D. Los An- 
geles 90034. 


ESTABLISH Profitable Mallorder Bus- 
iness! Everything furnished. Vikari's. 
Box 1312PS, Salt Lake City, Utah 84110. 


RARE Opportunity!!! Hundreds An- 


tiqued ‘‘Parchment’’ Reproductions!! 
Documents, Posters, Money . . . Ad- 
vertising imprinted!! Garren's Xenia, 
Ohio 45385 


DRAFTSMEN! DESIGNERS! Operate 
DRAFTING SERVICE: Experience un- 
necessary: Details. Coastal Consultant, 
Box 113, Lakewood, Calif California 90714. 


SERVICE needed your | your area. area. Competi- 
tion rare. Sts, Box 564, Buena Park, 
California 90620. 


CASH In Big! Mail your own imprint- 
ed Baby Catalogs. AI RIS Profitable. 
Sample catalog, complete profit details, 
25c. Drane. Box 152P56, Paoli, Pennsyl- 
vania 19301. 


$60.00 DAY. Manufacturing concrete 
sts, Blocks. Mold Equipment Catalog 
1.00 refundable. Carlane, Route One, 
Bor 95, Rapid City, South Dakota 57701. 


FREE! "The Future Millionaire." 24 
аре publication containing 137 little 
nown secrets on how to make money. 
Cossman, 13451-L Ventura, Sherman 
Oaks, Cal Calif. 91403. 

` $1000 WEEKLY in your mailbox!! Do 
what mailorder experts do, Amazing 
trade secrets, Free details. 
OBL Box 18PS, Riverdale, New 
York 10471. 

МАКЕ Marnetic Signs. Big Profits. 
Free Information. Universal, Lenora, 
Kansas 67645. 


MAIL Baby catalogs, imprint, to new 


mothers. Big profits! Details $1.00. 
een 609-B Lee, Plymouth, Pa. 


SELL BOOKS by mail. Biz profits— 
Own dealership. Mardon, 1972A, Blas- 
dell, М.Ү. 14219. 


$1,000.00 PROFIT From 1, 000 Mail- 
ings! George, Box 2188PS, Cypress, Cali- 
fornia 90630. 


START your own Correspondence 
School at home in your spare time— 
United Career Schools, Box 1607, 
Covina, Calif. 91722. 


MAILORDER 1005 PROFIT. Free de- 
tails. Jaydee, 25348 Peck, Muskegon, 
Michigan 49444. 


MAIL Order — sell Books — part, full 
time — fascinating profitable — details 
—Jobre, Box 27, Great Neck, N.Y. 11023. 


VACUUM Sign Machines 14x26", 
$65.00. Homecraft, 2350 W47, Denver, 
Colorado 80211. 


1000% PROFIT Bronzing Keepsakes. 
Free Literature. NBC—Box 11069-P5, 
Kansas City 64119. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and Be a local agent, experience unneces- 
sary. Мау start while presently em- 
load. Five-figure income for responsi- 
le applicant. S.K.R.C. Manufacturers, 
2347 West 238th Street, Torrance, Call- 
fornia 90501. 


AMAZING Special offer! Complete 
money making mailorder catalog start- 
ers kit. Free details: Jacknan, Depart- 
ment CA6, Hattertown, Newtown, Con- 
necticut 06470. 


NM. 00 IN sales from $12.00 material. 

Ag erent. Everything fur- 

shed: "Details £1.00. Write: К & L 

Stelmack, 18 Park St.-PA, Webster, 
Mass 01570. 


OW NER-Manarer Wanted 

tionally advertised" business in Your 
Seven superior,  ''on-location'' 
й homes, offices, motels, 
shops, institutions. Successful world- 
wide. Gross $30,000 yearly with First 
serviceman. Additional servicemen's 
machines furnished. Large profit Each 
serviceman. Little over $1000 establishes 
urgently needed, crowing, lifetime busi- 
ness. No shop, no experlence needed. 
(Starting spare time, business profits 
increase your job salary.) We train... 
help finance . . . guide back you. 
Interesting, exciting. gratif ing career. 
Inquire Today while territory open. 
We'll mail information. Duraclean, CL- 
186, Deerfield, Illinois. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs. Easily Made Without 
Moulds. Bird-baths, Fountains, Wish- 
ing Wells. Water-falls, etc. Chemical 
Coloring Formulas Marble-glazing. Free 
illustrated Brochure. Concrete Facts, 602 
Athens Street, Altadena, Calif. 91001. 


MAILORDER Moneymaking Kit. Start 
home. Capital unnecessary. Free Details, 
Pictures. Prudential, Box 327-PS4, Bos- 
ton 02199, 

MAILORDER! Amazing, Simple, 
Proven moneymaker. Start immediately! 
Free catalor. Victor, 1516 North Har- 
vard, Los Angeles 90027. 


FORTUNE “developing cheap recrea- 
tional land. Fantastic future! Free de- 
tails. Elesco-PS6, 8539 Rosalie, Brent- 
wood, Missouri 63144. 


FREE Book ‘999 Successful, Little- 
known Businesses," Work Home! Ply- 
mouth, 45, Brooklyn, New York 11218. 


EXCEPTIONAL Dropship Mailorder 
Profits. 1971 Methods. Camar, 40-PS 
Driftway, Danbury, Connecticut 06810. 


FRUSTRATED? Unique Report high- 
lichts ai i пораги alt Informa- 
tion rush rwood Publications, 
Box DITE. e MER Alabama 0. 


HOW To Finance А Business Of 
Your Own. Get 5500 to $2 million. 
Small loans easy. Free details. Capital- 
3. Kerrville, Texas 78028. 


BARGAINS Galore! Buy Below 
Wholesale. Closeouts . Liquidations 
Imports, Free Details. Newtron, 
510A Arthur, Maiddleville, Mich. 49333, 


"BRAINSTORMS'' 

THE Newsletter of LOW-COST Pro- 
motion! Winning ideas in Advertising, 
PR, Mailings. Displays. Collections, 
Stimulate your sales! Electrify your 
thinking! For details of FREE TRIAL, 
write: Simon, Box 236, Dept. Р51, 
Hastings/Hudson, N.Y. 10706. &—  — 

FREE Book “999 Successful, Odd Urn- 
usual Businesses". Work home! Small 
Business Index, Dept. 3, Kerrville. 
Texas 18028. 


CELEBRITY murders! Judge slain! 
Officials kidnapped! People desperate for 
rotection. Make large profits install- 
nz burglar alarms. Fun, art time. 
plan. Nasco, ; 96, 11071 
Massachusetts, Los Angeles 90025. 


PREPARE Tax Returns—Housewife 
Jo Ann Netzley made $5,500 last season. 
Train at home. VA Approved. National 
Tax School, Monsey 1JC, N.Y. 10952. 


P "Na- 


LEARN MAIL ORDER 
THE RIGHT WAY! 


A unique, em rehensive mail 
HOME STUDY PROGRAM a teaches 


order 


roper mail order procedure and "vital 
nowhow. Unlimited consultation. Valu- 
able visual ald kits, sample products, 
ete. inclu ^ 
CATALOGUE, IMFORMATION FREE. 
Licensed Approved by New Jersey 
State Dept. of Education. 
BECKWITH SCHOOL OF MAIL ORDER 
515 U.S. Highwa d. N 
Fairfield, M. s, 07006 


61 MONEYMAKING 
OPPORTUNITIES 


HOME Workers needed! Dealls, 25c. 
Р. dia Carter Street, Martinsville, 


PROFITS IN MAIL ORDER 
BRAND new guide to proven success. 
Pone with wholesale directory. Send 

Holiday House, 920 South unkist, 

West Covina, California 91790. 


ALALE Widow Spider Ranchers need- 

Guaranteed Market! Complete de- 

falls таш (refundable). NBWC, Вох 
Rialto, California 92376. 


DEL Sensational Car Thief Signal. 
Samples for trial. Northwest Electric, 
Ave. 726. Mitchell. S. Dak, 57301. 


WEALTH! Set your own hours! Fan- 
tastic book shows you how to start your 
own business. Guaranteed. $2.00. Dept. 
oe Box 45, Commerce, Oklahoma 


REPAIR WATCHES for profit. Learn 
at home. WSA, Fox River Grove, Illinois 
60021. 

HOW TO GET RICH!!! Free Money- 
making Brochure''| Success Internation- 
al, Box 2447-B, Livonia, Mich, 48151, 


MAILERS Wanted! Gross up to 
£500.00, mailing 1000 circulars. Details, 
25c. Smyre's, 953PS. Newark, N.J. 07101. 


THERE'S Money in selling office sup- 
pies. and equipment, full or part time. 

teady repeat commissions. Free selling 
outfit. Write Oseco, 3505-PS North 
Elston, Chicago 60618. 


FREE copy of world’s leadinz contest 
magazine! Write:  Prizewinner, Вох 
11569. St. Petersburr. Fla. 33733. 


MAKE 512.00 dozen lacing Billfolds. 
Details Free! (Stamp appreciated.) 
За 941, Richland Center, Wisc. 


^ MAKE $1.00 Per Sale зеп engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 104607302, Jack- 
sonville, Florida 32201. 


` SPARE Time Cash—Sell Advertising 
Book Matches—every business a pros- 
pect—no investment—no experience 
needed—build steady, repeat business. 
Powerhouse selling kit with new com- 
plete cataloz Free. Quick sales—big cash 
commissions. Dept. PA 671, Superior 
Maidi, 7530 S. Greenwood, Chicago, 


$500 MORE Monthly. Raise Rabbits, 
Chinchilla, other small animals for us. 
Equipment, breeders, instructions sup- 
lied. Fox River Valley Research Farms, 
pt. PSM-061, McHenry, Illinois 60050. 


101 COMPANIES offering home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00. Jobguide, 69-295 
Queens Blvd., Woodside, N.Y. 11377. 


` STEADY Income For You from a new 
Baby Catalog to New Mothers. Per- 
sonalized with your imprint! Wiseowl. 
Dio SMS tamford, Connecticut 


SELL Lifetime metal social security 
plates, Big Тол, Sample and details 
ree. H & Sales, Box 116P5, Rocky 
Face, Georgia 30740. 


$200.00 FROM sheet 14" Plywood 
(Serap) Details 25c. чагын. 610 So. 
24th. Elwood, Indiana 46036 


LUCRATIVE home business. Unusual 
production requires no investment or 
Skill. Amazing literature free. Barta, 
PSAB, Box 15083, San Francisco, Cali- 


CLIP Newspaper items. £1.00 - 55.00 
each. Details free. Dall. Box 1475. 
Hanson, Mass, 02341, 


BIG Profits! Sell Lifetime Metal 


Soclal Security Cards. Free Sample! 
Myers, 928PS, Crescenthill, Nashville, 
Tennessee 37206. 
fornia 94115, 

EARN Money Addressinc!! Details, 


Mail Stamped Self-Addressed Envelope, 
Write! Happy, Box 1161CB, Battle 
Creek, Michigan 49016. 
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^ WANTED! Addressers - -— - Commission 
mallers. Stamp required. Ooton Dis- 
tributors, 4120-SP Duke Drive, Ports- 
mouth, Virginia 23703. 


HOW TO MAKE MONEY WRITING 
JOKES. Bir demand. For free facts, 
write Laffs, Dept. G196, Pleasant Hill, 
Ohio 45359. 


ADDRESSERS Апа Mailers Needed! 
Free Details! Splendid Opportunity! 
Lindal, Dept. О, Box 24, Chalmette 
Louisiana 10043. 


HOMEWORKERS wanted mailing cir- 
culars. Adams Services, Inec., 4431 
Oleander, Bellaire. Texas T7401. 


CLIP newspaper items. To $10.00 each. 
Dux free. Foster, 272-PC6, Brooklyn 


LEARN the secrets of repairinz junk 
batteries. "Fabulous Profits'"at home. 
Battery Shop, Rt. 1—188D Blythe, Cali- 
fornia 92225. 


PENNY STOCKS have big profit po- 
tential. Free information. Penny Stock 
Reporter-608 N. Guadalupe, Pl, Redondo 
Beach, California 90277. 


MONER How to make, keep and 
ErOW it, = Баке muidebook. Send re- 
fundable e. now to LINEAGE, Box 
515, Coldspring Harbor, N.Y. 11724. 


UP to £40 a day tying fishing flies at 
home, Easy to learn. Write: Flyco, 
P.O. Box 481P, Albany, Oregon 97321. 


S600-UP Monthly. People needed to 
raise laboratory animals for us. Ниге 
market. We supply equipment, breeders 
and instructions. Details 25c. National 
Research Farms, PNS-6, Box 309, Mil- 
waukee, Wisconsin 53201. 


SELL metal social security plates, 60 


styles. Free information and sample. 
AN P.O. Box 164, Hubert, N.C. 


HOUSEWIVES - Gift Dealerships 
open. One Item, our Bible Gifts, Makes 
you $15.00 to $40 each day. Show these 
Gifts, answer your money needs. Free 
oa = es 6208 SW 13, Des Moines, 
ома 


BIG Profits! Toys, Novelties. Infor- 
mation Free! S. Comby, Conover, N.C. 
28613. 

WORLD'S MOST FAMOUS Cigarette 
order. € $1.00 per dozen minimum 

Ө, eee Box 5325, Chesapeake, 


AA = be rich? $3.00 test reveals, 
Valuable advice, direction. JSC, Box 
5324. Oxnard. Calif. - 93030. 


END Inflation, Recession Worries! 
Learn how to make money quickly, 
Write: Salesman's Opportunity Maga- 
zine, Dept. 18- FM, 1460 Hancock Center, 
Chicago 60611, for Free 5 month sub- 


scription. 


MAKE MONEY AT HOME 


We ray top rates for addressing and mail. 
ing our sales lettera! It's fun and easy! 
All you have to do is address envelopes, 
Insert literature into them and mail. Ev- 


erything furnished! Earn as high as 
$150.00 per week or more. Send 254 
for detalls and application. 


SMITH Ae rd 
BOX 2469, Dept. Р5-22 
NEWARK, NEW JERSEY 07114 


MONEY TREE! 


۴ "Money Treo" Book = ia loaded with all 
kinds of easy and profitahla MONEY MAKING 
d DEAS that will excite you to tryllt! 

Your "Money Tree" book not oaly gives you all 
these great monay making Haaa, but also balis 
Г you HOW to carry tham oat, 

ACT NOW: Mail only $2.00 with your mame 
asüddrass and zip code to "TREE ", Р. 
Box IGRA, San Diogo, California, 92501], We 
will rush you your "Money Tree" book immediately! 


62 EMPLOYMENT 
INFORMATION 


FOREIGN. USA job opportunities 
available. All SOND Ra Hons. Construction. 
Monthly to $ Paid travel, over- 
time, bonuses. Universal Employment, 
Dept. S. Woodbridze, Connecticut 06525. 


OVERSEAS EMPLOYMENT . Aus- 
tralia, Europe, South America, Asia! All 
occupations! $700-53,000 monthly! Em- 
ployment International, Box 29217-FF. 


Indianapolis, Indiana 46229. 


AUSTRALIA WANTS YOU! Govern- 
ment Pays Transportation! Latest in- 
formation about Employment. Business, 
Farming, Housing .. . plus "Employers 
List" and Forms. Send $1.00 (refund- 
able), AUSTRALIAN OPPORTUNITIES 
HANDBOOK, Box 19147-FF, Washing- 
ton, D.C. 200 036. 


AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passaze, 1971 Govern- 
ment Information and Forms—Most 
Complete Information Available—$51.00. 
Reports on Employment. Business, 
Taxes, Education. Teaching, Housing, 
Ranching. Maps. etc. AUSTCO, Box 
3623-Е, Long Beach, California 90803. 
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CANADIAN Jobs, Immigration, Gov- 
ernment Assistance, Taxes, Land. $1.00. 
Porter AP, Box 253, Johnson City, New 
York 13760. 


AUSTRALIA!! FREE DETAILS! Jobs 
Galore now. Government assisted trans- 
portation. Latest illustrated Handbook 
with pictures and forms. Free Details, 
Write today: Associated. Box 17-C51, 
Lafayette, California 04549. 


EMPLOYMENT opportunities. D'Arcy 
Placement, 2202 Meyers, Colorado 
Springs, Colo. 80909. 


HIGH Paying Overseas Jobs, Con- 
struction, other Projects. Bonuses. Trav- 
el Expenses. Extras. International In- 
formation, 109, Cortez, Florida 33522. 


OUT OF WORK? WANT BETTER 
JOB? There are HIDDEN JOBS every- 
where. Our tested Recession-Proof sys- 
tem gets you YOUR RIGHT JOE. Order 

Today. Receive Free Bonus—newest re- 
search report—How To Live Between 
Jobs. Mail $2.00. Hidden Jobs, P.O. Box 
11050, Atlanta, Georgla 30309. 


WORLD-WIDE ... U.S.A. Jobs Ga- 
lore!!! Students, all professions and oc- 
cupations. Enjoy Paris, Rome, Tokyo, 

exico City, Miami, San Francisco, 
,000.00 monthly. Paid Over- 
time, Travel Allowance, Sightseeing. 
Free Details!! Write: Global Emplo 
ment. Box 706-С61, Orinda, Calif. 845 3. 


JOBS—Men—Women.  U.S.A.—Owver- 
seas. Professions, trades, executive, 
Homeworkers' opportunities also. Free 
Bulletin. Hoppe. 44-J Wales, Thousand 
Oaks, Calif. | 91360. 


AUSTRALIA'S 5 leading newspapers ar- 
rive here monthly. More actual job 
offers than all other listings combined. 
кер ae oi Morning Herald” $1. 
“Melbourne Arê" — $1.00. “West Aus- 
tralian" — 75с, ‘Adelaide Advertiser" 
— Toc, "Brisbane Courier-Mail" — 75c. 
Postpaid North America only. AUSTRA- 
LASIAN NEWS, Box 6428, Torrance. 
California 90504. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 83-45 Vietor 
Ave. Elmhurst, New York 11373. 


66 AGENTS WANTED 


IME Income. Business Loan 
Representative. Write: Financial, 28 E. 
Jackson, Suite 1204-X2, Chicago 60604. 


WANT TO MAKE UP TO $100 A 
WEEK spare time. and get free shoes 
for life, too? No investment. Rush card 
for free details. Mason Shoes, К-825, 
Chippewa Falls, Wisconsin 54129. 


^ EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tle clasps, money clips, cuff links, lapels. 
identification badges, individualized 
with customer's name and emblems. 
Cap badges for trucking, bus, taxi, 
police, firemen, also postal, letter car- 
riers and heavy construction emblems. 
Choice 4000 emblems. Hookfast, Box 

1088-P&S, Providence, R.L 


PROFITABLE! FULI 


FULL OR PART 
TIME. Represent largest manufacturer 
of magnetic signs for cars and trucks. 
TRIMETRIC, 2640 Saddle, Oxnard, Cali- 
fornia 93030. 


YOUR own  business—Sults $1.50: 
ne 65c: Mackinaws 35c: Shoes 

1215c; Ladles' Coats 30c: Dresses 15c, 
Enormous profits. Catalog Free. палид 
Portnoy Assoc., 2109-7, Roosevelt Road 
Chicago, Illinois 60608. 


DESPERATELY needed specialty! 
Phenomenal profits, repeater. Sample 
offer! Gordon. 212B Warner Avenue, 
Syracuse, New York 13205. 


OWN a Resume Digest License. Full 
or Part Time. Small Invesment, In- 
formation. Edburr, Box 5121, Austin, 
Texas T7BTÜ3. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


BIG steady income! Leader in business 
printinz/advertisinz specialties will 
Start you in business, No experience. 
No stock investment. Full part time. 
Everything furnished. Write Kaeser, 
Dept. А1016, 953 Martin Place, Cincin- 
nati. Ohio 45202. 


YOUR free copy of World's biggest 
Sales Magazine tels you how and where 
to make more money on your own in 
selling. Write Specialty Salesman Mara- 
Zine, Desk 6B, 307 North Michigan, 
Chicago 60601. 
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EARN Big Commission Full or Part 
Time. Show America's larzest line Low 
Priced Business Printing and Advertis- 
ing Specialties Plus calendars in season. 
No experience. No investment. No col- 
lections or deliveries. On-the-spot com- 
missions. Biz Free Sales Kit samples 
hundred items used daily by business- 
men. Merchandise bonuses for you. 
Build profitable repeat business. Start 
now. National Press, Dept. 11E, North 
Chicago, Illinois 60064, 


MAKE Extra $25 to $75 spare time! 
Double air cushion shoes. Men's, Wom- 
en's line. Dress, work, play. Highest 
commissions. Shoes for yourself, Outfit 
free! Bronson, Dept. KE-61, Minneap- 
olis, Minn. 55408, 


DISTRIBUTORS—for small gasoline 
engine oriented, pec-board item, sale- 
азі a where. (See Popular Science 
pril issue, pare ВТ 


85008. 


tions. Long needed invention. Huge 
pon, Write Cyclo, 3816 Dahlia, Dept. 
58, Denver, Colo. 80201, 


BIG earnings selling Hertel Bibles. 
New 3-dimension cover, finest reference 
edition sells fast. Demonstrator fur- 


nished. Bis commissions. International 
Hook. Dept. P. Box 118, Wichita. Kan- 
sas 67201. 


FREE. Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-month subscription. Sales- 

man's ir ns Magazine, Dept. 
Mero Hancock Center, Chicago 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
cin Box 1266, Coral Gables, Florida 


RECEIVING — Forwarding, Monthly 
rates. Hedgpeth, 406-PS South Second. 
Alhambra, California 91802. 


SYRACUSE, N.Y. - 25c each - $3.00 
Monthly, Confidential. George Wilson, 
P.O. Box 84, Mattydale, N.Y, 13211. 


AUSTRIA air remails $1.50, PHILA- 
DELPHIA remails 25€. Hartenthaler, 
Box 53, Norwood, Pa. 19074. 


JACKASS Flats Mail Forwarding, 
Box 2117, Jackass Flats, Nev. 89023. 
Remails 50c. with cachet '$1. 00. 


JAPAN remails. Sinzles T5c including 
international air postaze. 56 monthly. 
FE EUR Shinjuku, P.O. Box 596, 


CALIFORNIA Remails 25€. 
monthly. Maggie, 1168 Laureles Dr., Los 
Altos, Calif, 94022, 


WASHINGTON Nation's Capital — 
25c, Remallco, Box 1751, Rockville, 
Maryland 20850. 


69 CONTESTS 


SAMPLE “Sweepstakes Bulletin" 25C. 
Benro Enterprises, Box 6656PS, Phila- 
delphia, Pa. 19149. 
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70 AUTHOR’S SERVICE 
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WANT Your Book Published? Learn 
how we publish, advertise, promote, dis- 
tribute. Many successes. Free booklet 
PS. . Vantage, : 516 W. 34th, N.Y. 10001. _ 


` PUBLISH: 3 your book! Join nur suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSR), 84 
Fifth Avenue. New York 10011. 


71 FOR VETERANS 
LEARN Cartooning at home. NO 
COST to veterans. Write, Cartooning, 


Box 3176VG, Colorado Springs. Colo- 
rado 80907. 


72 EDUCATION & 
INSTRUCTION 


| TO WELD-—Arc. Pipe, Oxy- 
acetylene, TIG. MIG, Plasma Arc. 
World's Outstanding (non-profit) Weld- 
ing School, Free school booklet, Write. 
hone or visit. Approved Оо No. 10- 
2-0064-НТ HOBART SCHOOL OF 
WELDING TECHNOLOGY, BOX 71, 
TROY, OHIO 415313. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, Gilroy, Cali- 
fornia 95020. 
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HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics, Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept, 11}, 
P.O. Box 10634, Jackson, Mississippi 
39209, (Established 1945. 


eh ee ee P ГЕ. 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved, Free Catalog. Grantham, 
1503 N. Western, Hollywood. Cal. 90027. 


JOIN with thousands. Free Courses by 
Mail in the Torah or Coníraternily New 
Testament. Please state your religion. 
Lamplight Studies, Box E. Brooklyn, 
New York 11229. 


DEVELOP Mind Power, 
memory while asleep! 
ЗІКА, Box 24-SF, 
on. ae 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleas- 
ure. Free sample lesson, catalog reveals 

lan. Write IGAS, Inc. 325 Jackson, 

pt. 2AZ-1l. Chicago 60606. 
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WATCH Repair. Complete home train- 
ing. кор awarded, Free sample les- 
son, Chicago School, Dept. WS, Fox 
River Grove, Illinois 60021, 


personality, 
Free details, 
Olympia, Washinz- 


` GET A British Diploma in Color. Phi- 
losophy, Biochemistry, Radionics, Home- 

thy. 35 courses, Curricular free. 
Dept. PSM, Braintridge Forest School, 
“Highfield” Dane Hill Haywards Heath, 
Sussex, England. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sclences, 
Botanic Medicine, Homeopathy and oth- 
ers. 25 subjects, Curricular free. Air- 
таей 41. irefundable), Registrar, 
Sussex Collece of Technology, Hizhfield, 
Dane Hill, Sussex, England. 

BE a Real Estate Broker. Big earn- 
ings. Prepare quickly, easily. GI Ap- 

roved. Free Catalor. Weaver School, 


9-Е. Broadway, Kansas City. Mis- 
souri 64111. I 
CHRISTIANS Wanted. Ministerial 


Training. Calvary Grace Church, Box 
333, Rillton, Pa. 15678. 


COMPLETE Your Hizh School at 
home in E are time. Texts furnished, No 
classes. Diploma, Approved for Veteran 
Training. Founded 1897, Free Brochure. 
American School, Dept. XA46, Drexel at 
58th, Chicago, lineis 60637. 

LEARN Auctioneering. Free Catalog. 
dia Auction College, Mason City 3, 
8. 


GAME Warden, Government Hunter. 
Forestry, Park & Wildlife Service an- 
nounce job openings rezularly. Prepare 
at home for outdoor work, good pay, 
security. Approved for Veterans. Com- 
Plete information Free! Write North 
American School of Conservation, Dept. 
PS, Newport, California. 92663. 


LIFETIME ordinations. Officially 
chartered church. Send 25c for details. 
Church, Dept. PSM, 2207 Cardinal, 
Rolling Meadows, Illinois 60008. 
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USED Courses! Books! List 100, 
Smith's, 124 Marlborough, Salem. Mas- 
sachusetts 01970. 
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EARN College degree at home. All 
subjects. Ohio Christian University, 2456 
West Broad, Columbus, Ohio 43204. 
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USED Correspondence Courses and 
Books sold and rented. Money back 
arantee. Cataloz free. (Courses 
veht.) Lee Mountain, Pisgah, Ala- 
bama 35765. 


UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time home 
study. Make up to $6 per hour. All tools, 
equipment, incl. Facts Free. Send name, 
Locksmithing Inst. Dept. 1311-061, Lit- 
tle Falls, New Jersey 07424. 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in spare time. Industry Approved 
course. Facts free, Send name, Type- 
writer Repair School, Dept. 3311-061, 
Little Falls, New Jersey 07424. 


140 | POPULAR SCIENCE 


"WATCHMAKING'"—Approved Cor- 
respondence courses, Watchealing Insti- 
tute, 58168 Lankershim, North Holly- 
wood, California 91601. 
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` LEARN SHOP PLANNING: also N/C 
Programming Tape Controlled Machines. 
Sensible rates. Manufacturing Consult- 
ing Engineers Association. Educational 
Services Div., 100 Aloha, Seattle, Wash- 
ington “98109. Non-Profit 


` BRAINWAVE Feedback,  Electroen- 
cephalophone teaches alphawave con- 
trol. čl] Enterprises, 81025, Bain- 
bridge., Wash. 98110, 


^ MARR is for happiness, 


MARRIAGE Free 
lessons. Home Bible Studies, Box 370PS, 
Elkhart, Indiana 46514, 
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OPERATE Collection Agency, “Little 
Gold Mine!" Franklin Credit, Roanoke, 


Virginia 24004. 


FREE Bible Course! Decree! Request 
information! 708 Brace, Monroe, North 
Carolina 28110. —  ^— — — .—  .— — 

PREPARE now for money makinz ca- 
reer in real estate. Career School offers 
complete home study course. Act today! 
Write: Career School of Real Estate 
Studies, 1301PS 5. Glenstone, Sprinz- 
field, Missouri 65804, 


73 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box  263-9C, Branford. Connecticut 
064105. — — 1. E UNE 

23 LESSON Compact Cartoon Course 
And Cartoonist's Mazazine 52.00! Toon- 
erz, Hox 20367. Lincoln, 2 Nebraska 6 68510. 


SIGN Paintingz—81000 p per month | part- 
time. Free catalogue. Kaufmann Supply, 
Centertown, Missouri 65023. 


LEARN Sin Painting. Low cost 
books, free information, Sign Book Com- 
pan y, 470 nak Street, PSF, St. Louls, 

issouri 63119 
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LEARN Cartooninz at home. V.A. Ap- 
proved. Write: Cartooning, Box 3176G, 
Colorado Springs, Colorado 80907. 


76 DETECTIVES 


EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Box 8180-E, Uni- 
versal City, California 91608. 
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^ DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate. Future, Box 
a ath Dept. СВ. Los Angeles, Calif. 


77 LOANS BY MAIL 


PAY Bills! Borrow to $150. by mail! 
Convenient terms! State licensed. Postal 
зис, 200 Keeline Бек, Dept. 

11-Е. Omaha, Nebraska 68102 


MONEY TIGHT? Cure FORE “financial 
problems. Complete plan $1.00. Guar- 
anteed delivery. Send to: Relief. 40 
rues Road, Rochester, New York 


78 INVESTMENTS 


FORTUNE. 101 Fantastic Methods, 
Amazing Profits For Anyone Only $1.00 
International Investments, P.O. Box 
1862, Anniston, Alabama 36201. 


SAVINGS Plan Details: $1. George 
Camp, 1068 Thomas E., Seattle, Wash- 
ington 588102. 


79 BUY IT WHOLESALE 

` WHOLESALE—Buy 40"; to 50"; Of 
Retail—same prices retailers pay!!! 
Thousands of name brands! Watches, 
cameras, jewelry, radios, phonozraphs,. 
tape recorders, etc. Buy for yourself or 
resell at fat profit. Bir wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America, Dept. 213, 154 Jericho 
Turnpike, Floral Park, New York 11001. 


FREE .. . Wholesale Catalog, Guns, 
Reloading Tools, Clothing. Traps, De- 
coys, Calls, Boats, Finnysports (PE), 


Toledo, _ Ohio 43614. 


WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes, 123 dropship catalogs. 
ERockbottom prices. Automobiles, Free 
det alls. International Buyers, Hox 
16386- PS. Portland. Oregon 97233. 


` BARGAINS! | Buy Wholesale and Be- 
low! Name Brands, Appliances, Furni- 
ture. Sports, Equipment, Televisions, 
Cameras, Watches, Jewelry, Thousands 
More. Huge Discounts to $1,000 on New 
Automobiles, All Makes. Free Details. 
Write Today: Worldwide Barrainhunt- 
ers, Box 730-B, Holland, Michigan. 

SAVE OVER 80% ON FOOD! New 
book gives wholesale sources, tells how 
to live lonzer, healthier, happier. vi- 
brantly on 25c ü day! Reveal & world's 
most perfect food! Organically grown. 
Delicious! Costs 5c pound! Available 
year round. Supplies all protein, calo- 
ries, most vitamins, minerals needed 
for stamina, alertness virorous health, 
long life! Send $2.00 for GUIDE TO 
SUPERIOR NUTRITION. Satisfaction 
fuaranteed. NATURAL HEALTH IN- 
STITUTE. Box 199E, Ridgewood, N.J. 
07451. 

$1500 SAVINGS Possible when Buying 
New Automobile. Complete Information 
£1.00. Rogers, Box 137A, Willisville, 
Illinois 62997. 
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HEARING Aids, Batteries, Wholesale. 
Catalog 250, Fiston, Box 144E, New 
Preston, Connecticut 06777. 


800,000 PRODUCTS Wholesale! Save 
60%. Free details. Wholesalers, 1265P 
Broadway, New York, N.¥. 10001. 

DRAFTING Equipment, "Templates, 
Slide Rules, Catalag-50c. Amtech, Box 
5-122, Mt. Holly, New Jersey 08060. 


FREE! “GIANT CATALOG" TOOLS, 


HARDWARE SUPPLIES! Prices un- 
beatable! Merchandise Guaranteed Life- 
time! Home Craftsmen - Mechanics Save 
Money! Write: Selmar, P.O. Box 126A, 
Brooklyn 11229. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
ers, magazines 25c, Chicago Advertis- 
EU P AREE: 28 E. Jackson, Chicago 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


PROVEN Mall order plan, big profits. 
Lewis, D3, P.O. Box 12065. D.C. 20005. 


` AUTOMATIC telephone answering 
machines. Send stamped addressed en- 
velope for details. Roche, Box $71, 
Taunton, Massachusetts 02780. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


1.000 FOUR Line Labels, $1.00. Rub- 
ber Stamp, $1.00, Catalog 25c Refunded. 
Seal, Hox 505A5. Elgin. Illinois 60120. 

THREE line address, 51.50. One day 

service. Raleigh Stamps, РОН 26134, 
Raleigh, N.C. 27611. 
METAL Pocket eve d 3 lines, $1.80, 
Office Stamps from $1 6c stamp for 
details. Wingerter, Box 777. Elmhurst, 
New York 11313, 


FREE Stamp catalog. 45 type styles. 
Fast service, low prices. Jackson's, Box 
443-H, Franklin Park, Illinois 60131. 

RUBBER Stamps, 3 lines, $2.00. Cata- 
log 25c. Tabco, Tomkins Cove, New 
York 10986. 


ADDRESS Stamp бос. Signature 2.80, 
Catalor. Carole, McLoude, Okla. 74851. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1,000 GUMMED Address T Labels . . 
$1.00. Walts', Box 966, South Bend, In- 
diana 46624. 


250 BUSINESS Cards $2.95 Postpaid. 
Shutt. 426 Elsie. Holly НЇП. Fla. 32017. 

SIMULATED ENGRAVED CALLING 
CARDS, 31.40 Per Hundred. Business 
cards $3.10 Per 250. Robert Swanson, 
Box 171, Inwood, New York 11698. 


AMAZING Business Printing —" 
Quotations. Print Shop, Box STGP, 
Greenville, Rhode Island 02828, 


= 
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VARITYPING. Printing, Addressing, 
Newsletter specialists. fmRe, Box 608, 
Dana Point, California 92629, 
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FREE Literature; Address Labels. 
Business Cards. rinting, Rubber 
Stamps. Jordan's, 552 West O'Connor, 
Lima, Ohio 45801. 

PHOTOSTAMPS, 100 gummed (34х11: 
£3.00/your photograph (returned un- 
harmed). Letterhead, 108 sheets, en- 
oe $2.00. Strout, 352-11, FPO, N.Y. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service, Catalog. Jackson Supply. 
Box 443B, Franklin Park, Illinois 60131. 


PRINTING Presses. Type. Supplies, 
Lists 6c Turnbauch Service, Mechanics- 
burg, Pennsylvania 17055. 


SIMPLE-X RUBBER STAMP PRESS- 


ES,  hydraullc operated, electrically 
heated. Sizes 5''x8". 8"x12". 1Q0"x15". 
Startinz outfits, Orders for presses, sup- 
plies shipped day received. Free catalor 
low supply prices. Send $1 for postage 
and handling  (refundable on first 
orderi. Custom Manufacturinz, 406-PS, 
East Elm, Springfield. Missouri 65801. 

RUBBER Stamp Outfits, Supplies. 
Kiewiet, 2025 Barney Road, Kalamazoo, 
Michizran 49007. 


SAME Day shipment on rubber stamp 
supplies, Revised wholesale price list 
No 8 free. Star Stamp Supply, 732 
Federal, Chicazo, Illinois 6060 >, 


LOW Priced Rubber Stamp Makin ПЕ 
Supplies. Starting Outfits. Martins, 14 
Major, Jefferson City, Missouri 65101. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 1057, Chicago _ 60603. 


CASH eet | For Old Gold. 
Jewelry, Gold Teet Watches, Dia- 
monds, Silverware, Platinum. Mercury, 
Spectacles. Free information. Rose In- 


dustries, 29-Y East Madison. Chica 
60602. did 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
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WATCH and clock repairing books. 
Free Catalog. North American. Box TT- 
BF, Fox River Grove, Illinois 6 60021. — 


USED Wrist, Pocket Watches—$3.00 
up. Free list. Southern Watches, 5-PS, 


South Wabash, Chicago 60603. 
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COMPLETE  Watchmakers'-Jewelers' 
Catalog $1.00. Bengal’s, 58168 Lanker- 
shim, North Hollywood, California 91601. 


^ WATCH, clock, jewelry _ tools and 
arts. Catalog $1.00. Kilb Со. Dept. 3, 
rawer 8-A, Milwaukee, Wis. 53201. 
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PSYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Paces of Posters, 
Lighting Effects, etc. Send 50c to: Hole 
In The Wall, 6055-S, Lankershim, No. 
Hollywood. California 91606, 


EVERY GUITAR - needs a PIK- 
PORIT. Attaches safely to guitar—holds 
pick. Blue, Green, Red. Gift enveloped 
S1.00. Pik-Pokit, 3151 5.W. 123 Court, 


Miami, Florida 3. 33165. 
Exciting gift catalog. 


FREE! Fena 
Enterprises, 2045 N. W. 2nd Street, 
Miami, Florida 33125. 


91 FOR THE HOME 


HOME SECURITY booklet. By former 
Federal Azent. Detailed discussion locks, 
alarms, etc. $2.00. Rhodes Associates- 
PSF, Box 1240, Richardson, Texas 75080, 
Free ‹ details, | 


PUMP ; 


DRAINS cellars, 

laundry tubs, 

pools 

IRRIGATES — CIRCULATES - SPRAYS 
Heavy duty ball bearing pump. Ali 


metal, rustproof Type XB. Stainless 
shaft. Use % HP or larger. 1 HP 1,200 
GPH 60' high or 3,000 GPH 25' well. 
5.200 СРН max. 1%" in; 1" out. Belt 
or direct drive. $13.95 Type P won't 
rust or clog. Bronze bearing. To 2,400 
СРН. 1" in; N" out. $9.95 P'nd cash 
with order. Money back Guarantee. 


LABAWCO, Box 34 
Belle Mead, New Jersey 08502 


MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings: Pine 
construction Hull Kits: blueprints, Send 
50e for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


SHIP Models, Kits, fittings, plans, 

books, tools, engines, motors, Biz Ilus- 

trated catalog Бос Mass, residents add 

3. tax. James Bliss & Co.. Dept. PS, 
L 128, Dedh 


am, Massachusetts 


ROCKETS: Real flyinr  models— 
fii {а ир to 2500 ft. New illustrated 

alor 25e. Single and multistage kits, 
cones, engines, launchers, trackers, 
rocket aerial cameras, technical infor- 
mation. Fast service. Estes Industries, 
Dept. ЗЕ, Penrose, Colorado 81240. 


^ SHIP models catalog 25c. Sclentific 
Inc., 100 1 100 Monroe, Newark, N.J. 07105. 


MAHOGANY, Р Pine ! 15 Hull Plaque 
Kits. All occasion Engraved Brass 
Plates, Free Brochure, Nlicoletti's Ship 
Model Kits, 52 Marine Street, City Is- 
land, М.Ү. 10464, 


93 ELECTRIC TRAINS, 
RACEWAYS 
LIONEL Catalog 40c. Bulletin 10c. Old 


Trains Bourht-Repaired, Mack Broth- 
ers, 2041 Chicazo Ave., Chicago 60622. 


94 FOR INVENTORS 


PATENT Application Financinr. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 TTth. Oakland, Calif. 94605. 


PATENT SEARCH SERVICE For law- 
Fera, Companies, Inventors. ''Confiden- 
I report" including copies of related 
United States patents rushed ‘Certif 
Airmail." Free! Information. Write: 
Congress Patent Search Company, 911-A 
oe Building, Washington, D.c. 


PATENT Searches, Including copies of 
related U.S. Patents. Inventors. attor- 
neys, manufacturers use our ‘‘World- 
wide" Airmail service! "Invention Rec- 
ord’ form and ‘‘Information Every In- 
ventor Needs." Sent free! Hayward 
Company, 898B National Press Build- 
ing, Washington, D.C, 20004 
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FREE PAMPHLET: “Tips On Sale- 
guarding Your Invention." Write: 
United States Inventors Service Com- 
pany, 501-X Thirteenth Street N.W.. 
Washington, D.C. 20004.) [—" .—. 

PATENT Searches, professional pat- 
ent development of inventions by Li- 
censed Professlonal Patent Engineer and 
U.S. Patent Office Former Examiner 
with staff of engineering specialists in 
all fields of inventions. Expert searches 
performed in the U.S. Patent Office. 

ur inventions and ideas engineered 
for maximum patent protection and 
greatest commercial value. Inventions 
developed by us negotiated for cash or 
royalties with our nationwide contacts. 
Send for free Protection "Invention Cer- 
tificates'' and further Interesting valu- 
able Patent Information. George 
Spector, U.S. Patent Office Former Ex- 
aminer, Woolworth Bullding. New York. 


^ PATENT Searches including "Maximum 
speed, full airmail report and closest 
patent copies. $6.00. Quality searches 
expertly administered. Complete secrecy 
ftuaranteed, Free Invention Protection 
forms and “Patent Information." Write 
Dept. 4, Washington Patent Office 
Search Bureau, 711-láth, N.W.. Wash- 
ington 5. D.C. 


“ U.S. Patent Office Searches, . 9234 
Broadway, Room 3615. New York. Free 
Inventlon Certificates. 


BANK of Ideas Was or; ganized for in- 
ventors. For free Information write: Box 
107. Orangeburg, М.Ү. 10962 


IMMEDIATE cash, for Patent Appli- 
cations, free Patent Searches. Write for 
details. Universal Patents, 184-B, Mar- 
lon, Ohio. 


INVENTIONS -ideas-designs develop- 
ment-promotlon-protection information 
& brochures-upon request. PAUL М. 
JOHNSTON, INC.. 161 Firestone SL. 
Lackawanna, New York 14218. 

NEW law protects ideas, Details $1.00. 
Sen Box 2157, Capistrano Beach, Calif. 
92624. 


INVENTOR'S GUIDE: profiles the 
reputable patent marketing and develop- 
ment organizations ready to assist the 
inventor to commercialize his patents, 
products, ideas, inventions. $4.95 pp. 

ayable in advance to Inventor's Serv- 
ces Company. P.O. Box 1666, Burlin- 
rame, Calif. 94010. 


ELIMINATE pi preliminary search fees! 
Free particulars, Box 743, Goodyear, 
Arizona 85338, | 25 


INVENTORS—If you have an inven- 
tlon for sale, patented or unpatented, 
write for free brochure outlining manu- 


facturers' requirements, royalty rates. 
Kessler Corporation, C-76-F1, Fremont, 
Ohio 43420. 


95 INVENTIONS WANTED 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products, Com- 
plete information free. Institute of 
American Inventors, Dept. 30C, 635-F 
Street, N.W.. Washington, D.C. 20004. 

INVENTORS! Sell your invention for 
cash or royalties! Our client manufac- 
turers eagerly seek new items. Patented. 
Unpatented, Financial assistance if 
needed. Years proven performance, 
For free information, write Dept. 17. 
Gilbert Adams, Invention Broker, 81 
Wall St.. New York, 


INVENTORS! I Don't sell your inven- 
tion, patented or unpatented. until you 
receive our offer. Earle Development 
Company, Dept. S. 83 Wall Street, New 
York 5, New York. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure. " Washinston 
Inventors Service, 422- Washington 
Building, I District of Columbia. 


` INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
0 E кпен. Woolworth Building, 
ew 


SS 


INVENTORS 
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Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 


DEVELOPED-—INTRODUCED 
For Cash/ Royalty Sales 


Desi gn-—Marketi 


&—Patent Research 


“Invention Record” Е 
“Product Marketing” 


FREE Brochure 


INTERNATIONAL ‘Link To 


Industry!" 
Second Decade of Reliable Service to 


inventors—Manufacturers— rs— Attorneys 


Member: tad Sta Cow 
International Chamber oF се 


THE RAYMOND LEE ORGANIZATION 
230-1 Park Avenue, N.Y.C. 10017 


Director: Former US Gov't Patent Examiner 


INVENTIONS wanted. Patented: un- 

tented. Tremendous Manufacturers 
ists. Global Marketing Service, 2420F 
Tith, Oakland 5, California. 


INVENTORS! We will develop, sell 
your idea or invention. Our national 
manufacturer-cllents are urgently seek- 
ing new items for highest outright cash 
sale or royalties. Financial assistance 
available, 15 years proven performance. 
For Free information write Dept. 54. 
Wall Street Invention Brokerage, T9 
Wall Street, New York, New York 10005. 


WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298-G, Marion, Ohio. 


` WANTED: Patents in existence on 
Patentable ideas for promotion. P&l 
Peer ines P.O, Box 186, Nashua, N.H. 


IF Your Invention is adaptable to pro- 
motingz, we will contract for selling on 
cash or royalty. Free booklet outlines 
royalty rates, requirements. Hessler 
Сох КАНО, C-T6-IW, Fremont, Ohio 


99 FOR SALE MISC. 
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FLY Ribbon. Safe, Nontoxic. 20 for 
$2.00 prepaid. Catskill Imports. South 
Fallsburz, New York 12779. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Terminal. 
Norwood. Massachusetts 02062, 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


FISHER DETECTORS has something 
new! Free literature, Fisher Research, 
Dept. PS18, Palo Alto, California 94303. 


HANDPAINT novelties at home. Good 
profits. Roland. 10-X Lakeview, Ham- 
monton, N.J, 08031, 

MAIL circulars for us. Postage fur- 
nished. For information send stamped 
self-addressed envelope. Вох  67-PS, 
Rising Star, Texas 16471. 
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^ GOLDAK Treasure Locate ors—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins, relics, gold, silver. Charze on 
Bankamericard. GOLDAE, Dept. PS, 
1101-A. Air Way, Glendale, , Ca. 91201. 


TREASURE Hunters! _ Prospectors! 
Rockhounds! Hobbyists! Find gold, sil- 
ver, relics with world famous Detection 
Metal Detectors, Free information. 
Terms. Deliver immediate. Detectron, 
Dept. PS-6, Box 243, San Gabriel, Cali- 
fornia 91778. 


TREASURE Hunters!  Prospectors! 
Relco's new instruments detect buried 
gold, silver, coins. minerals, historical 
relics. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco-A4l, Box 
10833, Houston, Texas 77018, 


POWERFUL Moetrotech Locators De- 
tect Gold, Silver. Coins. Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations, Dept. 
D. Box ' T93, Menlo | Park, Cal. 9120 a. 


"TREASURES, VALUABLE COINS, 
GOLD, SILVER, jewelry. and relics eas- 
ily found with White's metal-mineral 
detectors, designed especially for the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors, also Geiger 
and Scintillator Counters, Ultra Violet 
Lights, Electronic Maznetometers and 
magnetic meters. Free catalog: White's 
Electronics, Inc. Room 361, Sweet 
Home, Orezon 97388. 

SEARCH Metal Detectors. Solid state. 
Sensitive. Operate underwater. Free lit- 
erature. Search Electronics, Box 8396-P, 
St. Petersburg, Florida 33738. 


^ "FIND buried treasure with revolu- 
tionary Patented, analytical metal de- 
tector. Features push button and auto- 
matic tuning. negligible ground pickup, 
reatest rance. кте catalogue, Gardiner 
lectronies, Dept. 4729 N. Tth Avenue, 
Phoenix, Arizona denis, 


FREE: Jetco Electronic Free 24 Pa Page 
Treasure Finder Catalog. Find Metals, 
Minerals, Gold, Silver, Coins and Relics. 
1 7340. Box 132- PS, Huntsville, Texas 


“TREASURE Locators. M Most ` Complete 
Line. Free Information. Tesoros, Apar- 
tado 7-948. Mexico T. Mexi Ico, 


FIND BURIED TREASURE 
1971 MODELS | 
ALL акени a f 795 
و‎ EÊ р 
Inches with 3 different 9%! 
Write for free catalog. | 
DEALER INOUIRIES INVITED. | 
SOLIDTRONICS CORP. | 


dia. search heads. 
DEPT. PETE, TENNENT. N. J. 07703 
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103 OF INTEREST TO 
WOMEN 


$500 MONTHLY PC POSSIBLE—clipping 
news at home. No experience. Send 
stamped-addressed envelope. American, 
Excelsior Springs, Missouri 641024. 


GUARANTEED, $20.00 Every 8D En- 
velopes you stuff. No postage, address- 
ing, required. Information send  30c 
with stam self-addressed envelope. 
Economy 629-DE Franklin, Clearwater, 
Florida 33517. 


546.00 DAILY Possible addressing- 
stuffing envelopes itypewriter or long- 
hand) Information. Send stamped, ad- 
dressed envelope. American. Excelsior 
Springs, Missouri 64024. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
60626. C-86-53, 6216 N. Clark, Chicazo 


$15.00 to $100.00 THOUSAND address- 
ing, mailinz circulars. Information, send 
stamped, self-addressed envelope. Tayco 
Mails, х B8010-ESP, Stockton. Call- 
fornia 95204. 


~ $100 WEEKLY Possible addressing 
mailing. Spare time. Free details, Send 
self-addressed stamped envelope. Newby 
Publications. Box 20427TPS, San Antonia, 
Texas 18220. 


` HOMEWORKERS! $95.00 Possible 
weekly addressing envelopes for firms. 
Start immediately! Send stamped, self- 
addressed envelope, Intepace, P.O. Box 
11186, Phoenix, Arizona 85017. 


HOMEWORKERS! Easy money ad- 
dressing envelopes. Start immediately! 


Details, send Stamped self-addressed 
envelope Innovations, Box  553-PS, 
Scott aie Arizona 85252. 
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PATTERN Protector, Clear Heavy 
Plastic Bar 6" x 10", 15 For $1.00. Box 
35, Norwood. Pa. ‚ 19074. а O 


` HOMEWORKERS! $100.00 weekly ad- 
dressing for firms, Begin immediately. 
Details—send stamped, addressed en- 
velope. Hamilton, 272-TP6, Brooklyn 


а o — а ——— س‎ ш. 2 


$600-UP Monthly. People needed to 
raise laboratory animals for us. Ниге 
market. We supply equipment, breeders 
and instructions. Details 25c. National 
Research Farms, PNSB-6, Box 309, Mil- 
waukee, Wisconsin 53201. 


104 RESORTS & TRAVEL 
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TRAVEL Agents Make $3233. Exciting, 
Booming Careers! Easy Home-Study 
Plan. Approved for Veterans. Free! 
“Travel Career — Kit" Write—North 
American School of Travel, PS, New- 
port. California 92663. 


105 MISCELLANEOUS E 


WINEMAKING . . . Grape, Elder- 
berry, Dandelion. Frozen Juices, etc. 
Brewmasters' Secrets Revealed! Power- 
ful Methods! Instructions, Recipes. and 
Supplies, Cataloz $1.00. Continental. 
Бох 4 1101-Е. Indianapolis, Indiana 


_ FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
4819. Thurston Road, Rochester, N.Y. 


` ‘WINEMAKERS: Free illustrated cata- 
log of yeasts, equipment. Semplex, Box 
12276, Minneapolis, Minnesota 55412. 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c, Kraus, Box 451-N. Nevada. 
Missouri 64772. 


ANNI. ыы ышы pai 


WI NEMAKING—200_ G—200 тесі pes, 


instruc- 
tions—$1.00, E&G Sales, Box 18384-D, 
Memphis. Tennessee 38118. 


` HUNDRED ` powerful wine formulas 
250. Addison, 1085-P56, Black Mountain, 
North Carolina 28711. 

HOME Winemaking Supply Cataloz— 
Free. Bacchanalla, 321-05, Sauratuck 


Station, Westport, Connecticut 06880. 


WINEMAKERS: Free catalog. Re- 
ciples Arbolyn, Box 663, Dept. PS, 
West Columbia, South Caroling 29169. 


HOMEBREWER’S Deluxe Kit!! In- 
cludes: Precision HYDRONMIETER with 
Testing Jar! Winemaking  Manual!! 
Hops—Yeast Samples! Catalog! Every- 
thing: $3.00!! Satisfaction Guaranteed! 
Brewerskit, ВЭ, 2121 Conger, Olympia, 
Washington 98501, 


I „ы. 


SAVE a life. life preserver, baseball 
size, easlly tossed, automatic inflation. 
Send £4.98 to PM Distributors, Box 251. 


Deckerv ille, Mich, 48427. 


` CALIFORNIA GOLD NUGGETS 

LARGE NUGGETS panned from the 
Feather River in California. $5.95 each. 
10 for 54.95. Guaranteed Genuine! 
Tannenbaum, Dept. S, 6 Fiesta Court, 
Hewlett, New York 11557. 


AUTOMOBILE piston table lamps— 
EIU АШ en Lamps, Box 633, Kingstree, 


WINEMAKING .. . Exciting Recipes 
For Grape, Dandelion. Elderberry, Clo- 
ver, Wheat, etc. Illustrated Winemaker's 
Manual (Best Available) and Supplies 


Cataloz $1.00. Namar, Box Dear- 
born, Michigan 48121. ; 
TEFLON Cleaning Pads: also cars. 


bathtubs, glass. Two for €1.00 Plus 15c 
Postare. Wigwam Trading Post, Р.О. 
Box 6453, Tucson, Arizona 85716. 


FANTASTIC discovery—Produce acryl- 
ic portraits of anyone instantly! No 
talent needed. Complete kit, includinz 
canvases, $2.98, Jiffy Portrait, 1315 
Ronan, Wilmington, California 90744. 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. ECSP, P.O. Box T. 15 


Vegas, Nevada 80112. 


—Ó—à 


^ WORLD'S Longest Bumper Sticker, 
£1.00. &S.P.O.O.F.N.I.C.S.,, Box 7101. 
Boise Idaho 83707. 


WINEMAKING Equipment fr ment free cata- 
br ai аса! prices. Vineyard Supplies, 
Ku KIE Avenue, Kirkwood, N.Y. 


1970 POPULAR SCIENCE INDEX 

REFER to any article in seconds! 
Every article cross-indexed by com- 
puter, over 1400 entries. Send $3.00 to: 
Infodex Techniques, S.M.S. Р.О. Box 
1497, Fairfield. Conn. 06430. 


_———— —: Е: d 


` FREE Scientific Earth h Theory. Inter- 
communication. 4493 Felton t.. San 
Diero, Calif, 92116. 
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MAGNETS. All Types. Specials-20 disc 
Magnets, or 2 stick magnets, or 10 small 
bar magnets, or 8 assorted magnets. 
$1.00. Maryland Magnet Company, Box 
192-B, Randallstown, Maryland 21133. 

BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Union- 
town, Pennsylvania 15401. 


WINEMAKING 
the fun eid yos can drink 


a Saccharomeler > Yeas! Nutrient 
a Instruction book + Aw Lock 

a Siphon * Chemicals (3) 
ү, + Imported Wine Yeast 


Free calalog & Recipes 


JIM DANDY WINE SUPPLIES 
BOX 30230:-N CINCINNATI, ©. 45230 


106 PERSONAL 


LOSING YOUR HAIR? New device 
from Switzerland incorporating electro 
vibratory massage revives scalp tissues, 
and promotes circulation around the 
hair papillae and capillaries: resulting 
in the nourishing and strengthening of 
the hair roots. Only $7.95 PPD. B.S. & 
Associates, Import-Export, P.O. Box 
113, Twinsburg, Ohio 44087. 


TOO many Debts? Want to lower your 
payment and pay off the bills? Write: 
Continental, Dept. PS, Box 2116, East 
Chicago. Indiana 45312. — 


“OVERSEAS Jobs — Europe, South 
America. Australia, Far East, etc. 2000 
openings all trades. Construction, Office, 
Engineering. Sales, etc. $700 to 53,000 
month. Expenses pald. Free Informa- 
tion. Write: Overseas, Jobs, Interna- 
tional Airport. Вох  536-P. Miami, 
Florida 33148. 


LOSING Hair? Balding? Dandruff? 


Free copyrighted booklet. Dr. Shiffer 
Laboratories. Dept. 533, Box 498, Punta 


Gorda, Florida 33350. ______ 
RUPTURED. Rellef and Comfort. No 
Understraps, Elastic or Steel. Write 


Hand Lock Products, Preston 2, On- 
tario. Canada. 


INVESTIGATORS. Latest Electronic 
Aids. Free Literature, Clifton, 11500-F 
NW Tth Ave. Miami, Florida : 33168. 


FOLLOW That Car. Electronic c Trall- 
inz Equipment, Free Literature, Box 
220, Miami, Florida 33168, 


quos‏ ن 


` A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, Missouri 65101. 


` SINCERELY interested in marriage? 
Р.О. Box 1547, Eugene, Oregon 97401. 


З а Aen pc cain uo cli ДА. ага -1 2. fad НА ta 


MAKE YOUR WILL. 4 Will forms and 
attorney's 64-paze booklet, $1.00. Legal 
Forms Company, Department 102, 18: 
Guardian Building. Detroit, Mich. 48226. 


` VACATION Through Spain, France, 
favorite European countries driving 
new automoblle expense free. Complete 
information 52.00. Rorers, Box 13B, 
Willisville, Illinois 62997. 


` SUPER Memory Overnight! Doc Doctor 
Jones'  Astonishinz Discovery. $1.00 
(Guaranteed!) Memorybook, Bx-42124C, 
Atlanta 30311. 


س 


PROTECT YOUR LOVED ONES. Pre- 
are your Will Now. Don't Wait. Law- 
ul Forms and complete instructions. 
Only $1.00. Locust Products, Box 24, 
Mineola, New York 11501. 


HUMOROUS HERALDRY. Catalog 
25c. Coatoons (PS2), 7101 S.W. 72 
Court Miami, Florida 33143. 


COMPATIBLE dates by com uter. 
Free Details. House of Hoke, Dept. 
Sebring. Florida 33870. | 

YOU CAN stop smoking. Easy, low 
willpower, no dries. Free information, 
Danee's, Dept. 713, Rosendale, Wisc. 
94974. 

` MEXICAN Divorce is Legal, Fast, 
Discreet. Details $1.00. B.J.H., DP, Box 
453. Mesa, Arizona 85201. 


SECRET Law Wipes Out Your Debts. 
Get £500 to £25,000 relief in 90 minutes. 
Free details. Counselor-16, Kerrville, 


Texas 78028. 
HOW intelligent are you? Self- 
scoring test reveals IQ in 45 minutes 


.. . Send $2.00 today . . . guaranteed! 
Richards. Dept. 3B6, 5741 Pontiac Road, 
Virginia Beach, Va. 23462. 


107 HEARING AIDS. 


HEARING AIDS and batteries whole- 
sale. Huge savings. Free home trial. No 
salesman. Free catalog. Write: Supreme, 
Box 206W, Derrick City. Pa. 16727. 
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^ AMAZING SCIENCE BUYS 


for FUN, STUDY or PROFIT 


Projecta brilliant, 


powerful 
aystem, 


Stock Mo. 71,272M.. 


TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 


OPAQUE PROJECTOR 


“Best Opaque of its Kind Under $200” 


sharp 415 foot square image from B feet away using up 
5"x5" color, b & w illustrations, Retains all original colors and proportions. Em. 
larges drawings, blueprints, watercolors, pictures, stamps, 
Revolutionary lighting system gives maximum brightness, retains entire field іп 
focus, Features high speed, 200mm anastlgmatic projection lens (f3.5, B'"F.L.); 
eanut-size quartz halogen lamp (50hr. life); unique internal reflecting 
an be used upside down—copy held flat by magnetic platens. Turbo- 
blower cooled. Tough unus case. 51 ft. cord. 


coins, other objects. 


. (834"x6"x1215"—1115 1bs.]........ $89.75 Ppi- 


BATTERY. S» sinis: 


= 


mak t саг papey 
ebain, car, instruct. Operates on 
Included) 

Stock Мо. 71,161M ao" BÉ B S NOB B ш юш B mo ow. п w Wo m» = N 4 


p diam. orbit ring, CAR, ре 


GYROSCOPE! 


For the first time-have the fun 
& enjoyment of a gyro without 
bother of constant string wind- 
ing & pulling. 5" diam. flying- 
saucer shaped. Spina on its 
edge, upalde-down, on your 
head, hanging from a siring, 
drives rocket гаг, races around 
ring you'll be amazed 
at its performance, Even fiip- 
ping switch to off is an experi- 
ence—speeds np to a blur ... 
For almost 3 min. without m = 
Terrlic accessories el. 
pedestal, cap 

" batteries (no 


. $6.00 Pod. 


on 2 regular * 


MINIATURE WATER 


Stock No. 50,345N .. 


LONG-WAVE BLACK Lis 


PUMP 


Wonderful for experiments, 


miniature *waterfalls, foun- 
tains, etc. Tiny i(2548" x 
134") electric motor and 


pump ideal for hobbyists, 
labs, schools. Pumps con- 
tinuous flow of water at 
rate of one pint per minute 
at в 12" head. With two 
batterlea in series, 
will pump up to 24" high. 
Runs 4H hours on battery. 
Works in 2 directions, Self- 


РЕВЕ: .$2.25 Ppd. 
HT FIXTURE 


Extremely versatile, —com- 
partiy designed, long wave 
(32040-4004 angstrorr:s, 


> black light (ultraviolet) TIX- 


ture. Haa  ü-wntt, l11lü-v 
lamp with built-in filter— 
eliminates harmful shorter 
wave ultraviolet rays. Use 
to identify minerals, fungi, 
hacteria—check for surface 
flaws. oll and gas leakage 


——perfect for displays with 


3 fluorescent paper, paints, 
ы н "e '" chalk, cravons, trace pow- 

der. Incl. adjustable aluminum reflector, push-pull 
witch connect P pus л nnn wert., hür., or on cor- 

ner. lv І, Ag : 

tock No & m B m m анаа d а азана BLIZ.50 Ppd. 


we FLYING SAUCER KIT 


EI 


mite, cord. ‘Easily cocina 1f damaged. 
71,178M wa ois 
9 FT, HOT.AIR RALLOON KIT 
60.691NM ...... 


Stock Mo. 


Stock Мо. 


54.75 Ppd. 


Giant Ө ft. model rises to 
amazin heights. Easy to 
assemble an launch. Use 
Over and over. Low cost. 
Lots of fun, Can carry 

Ib. objects with string teth- 
er. Fly school colors at 
games, use for advertising, 
attach mirror—play ''spy in 
the gky''. Includes complete 
instructions. 18 pre-cut #1 
white model paper gorea, 8 
red panels for portholes, 


-o++. 93.00 Ppd. 


ak eae Pe eS 


. $2.00 Pod. 


Unique and fascinating low- 
cost items include pen to 


rend & write in dark; 
world's hlwhest flving in- 
flatable kite; 125 decal 


stars that glow; challenging 
hand puzzle: weather instr. 
that shows wind  dir., 
speed, temp. & records 
rainfall for week, month, 


EAP. 
Nitewriter Pen 
Mo. 1,928M .$2.25 Ppd: 


Puffer Кїїе............ E 41,279N..... $2.25 Ppd. 


Stars That Glow .... T n. 9,2 8N..... $1.50 Pod. 
Looney Loop Puzzle .... - М8. 60O,817N..... о . 
Weatner Gauge ...... „Мо. 50,259M..... $2.00 Ppd. 


BLACK-LIGHT MIGHTY MITES 


Aluminum case. 
Stock Mo. 7T1,274M ...... 


Relatively small (12*| fixtures 
give surprisingly bright black- 
light. Mirror-finlshed reflector 
makes Instant starting B-watt, 
high-intensity bulb look like 40- 
watter. Up to 5.000 hours of 
kafe, long-wave (3660A) black. 
light to really turn-on parties, 
light & theatrical shows, pay- 
chedelic decors, holiday deco- 


rations. Shockproof  end-capa 
remove for safe, easy replace- 
ment of bulb an starter, 


Stands upright or horizontal. 


-$14.95 Ppd. 


DELUXE OUTDOOR / INDOOR MODEL 


Stock No. 71,299N ....... 


EDMUND E 


SCIENTIFIC CO. 
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. $19.95 Ppd. 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
Powerful telescopes. Kits 
contain fine annealed pyrex 
mirror blank, tool, abra- 
kives, dingonal mirror, and 
eyeplece lenses. Instru- 
ments you bulld range in 
value from $75 to hundreds 
of dollars. 


414 a le S E T ck 
Мо. TO .UO3N т ш $10 Ppd. 
6" DIAMETER—1" ‘thie 


Stock No, 70,004N iT RE qoae cer Pod. 


Stock No. 70.005N...... ovaauralarlill. 22.890 Ppd. 
10” DIAMETER. 134" Thi 
Stock No. 70.006N 4. . "...........+..$82.80 FOB 


NEW MODEL DIGITAL COMPUTER 


Solve problems, teach log. 
ic, play games with minia- 
ture version of giant elec- 
tronic brains! Adds, sub- 
tracts, multiplies, shifts, 
complements, carries, meme. 
orizes, Colored plastic parts 
easily assembled. 12" x 
die" x 434". Incl. step-by- 
step assembly diagrams, 
32-p,. instruction book cov- 
ering operation computer 
language {binary system) 
programming. problems  & 
15 experiments. 

Stock Mo. TO,6B3N у... SE Pod. 


Stock No. 70,341N ANALOG COMPUTER KIT $18.95 Ppd. 
CAR OF THE FUTURE HERE NOW! 


One of most impressive êla 
ence tors we've seen. Low 
friction air car rides a frac- 
tion of an inch over any 
ацгѓасе, Including water. 
Graphically demonstrates 
same principles that apply 
to Ford's and Curtias- 
Wright's new wheelless air- 
cars, Sturdy red and yellow 
plastic, B" wide, 8" deep, 
2" high with 4" propeller, 
Operates on Z flashlight bat- 
teries (not incl.) 48" con- 
trol line, battery case, 


Stock No. 70,30TM ........ү............. $3.50 Ppd. 


Быдан 


VISIBLE V-8 ENGINE 


Hours of fun! Get thrill of 
потр your own easily as- 
sembled engine from over 
4540 parts. Then push starter 
and watch it run. Crankshaft 
revolves, Pistons move, 
valves open and close in 
sequence with. spark plugs. 
Does evervihing but bum 
oil. ly scale, molded in 4 
colors. Same motor used in 


"ss many auto-mechanlc courses. 
us Excellent, easy-to-under- 


stand. ‘tech manual’. 
Stock Na. TO,AA4BM «ва & à аа & i HO РЧ o * -$13.50 Ppd. 


AMERICAN MADE ages te PROJECTOR 


Erste illustrations up to 

х ddi$4"—enlarges them 
о 35" x 30" if screen is 
Ві ft. from projector, larg- 
er pictures If screen is far- 
ther away, No flm or nega- 
tives needed, Primarily 
intended for children, Pro- 
jects charts, diagrams, color 
or black-and-white in dark- 
ened room. 115 v A.C... 
8 ft. cord and plug included. 
Size 12" x B" x 41%" wide, 
Weight 1 lb. 2 ozs. Plastic 
case, 


Stock No. TO.199N ....... 


$8.75 Ppd. 


a & * 9? "o P m. * 


FISH" WETE A MAGNET 
Go treasure hunting on the 
bottom! Fascinating Tuk & 
sometimes profitable! Tie a 
line to our 5-lb. Magnet— 
drop it overboard in bay 
river, lake or ocean. Troll 


ir along bottom — RI 
*'treasure'' haul can be out. 
board motors, anchors, oth- 
er metal valuables.  5-Ib. 
Magnet is war surplus—dAl- 
nico WV ty ; 
B50. Lifts over 150 lbs. on 


land—rreater weights  un- 
der water, 
Stockh Mo. 70,571M .......... 2252225235 14,00 Pod, 
Stock мо. 70,570M B B oW Е „ ЗА ibs. " п B шш B gd E- 8.75 Рра. 
Stock No, 85,1529 ....1534 ibs, ........ 533.60 FOB 


ORDER BY STOCK NUMBER - 


BARRINGTON, 


$16.50 Air POLLUTION TESTER! 


See ‘Ове Report'*, Feb. Popular Science 


Ist low-cost survey-type in- p- 
strument. Quickly provides 


quanti fa results in 
ireshold limit ran es set by 
Amer. Conf. of Gov't. In- 
dustrial Hygienists. Sens!- 


tive, accurate, wide measur- 
ing range. Includes 2 um 
miles each to test for CO2 
О. H28, NOS and 502. 
Sufficient for 2 to 4 tests 
depending om concentration. 


Lightweight — Kit — includes 
sturdy vacuum pump, cou- ; МГЕ 
pling tubes, complete instruc tlons with scales to de- 


termine results. Sets (4) of replacement ampoules avail- 
able separately for $4.75. 


Stock No. 71,349N .................„..$16.580 Ppd. 
GIANT WRATHEN EOS 


“Balls of fun'' for kids, 
trafic stoppers for stores, 
terrific for amateur meteor: 
ologists. Create a nelgh- 
borhood sensation. Great 
backyard fun. Exciting 
beach attraction. Amateur 
meteorologists use to Mea: 


pure cloud heights wind 
speed and temp. ade 
heavy duty neoprene, Inflate 


with vacuum cleaner or auto 
air hose; or locally avall- E: 
nhle helium for high rise, = = РР 

Stockh No, 60,568М .... (8 Ft. diameter)... . 52.00 Ppd. 
Stock No. 60,632M ....(16 Ft, dlameter)...$7.00 Ppd. 
[EE ن ڪڪ‎ M E 


VISIT OUR NEW FACTORY RETAIL STORE! 
Б minutes from New Jersey Turnpike Exit #3, 15 minutes to 
Phila, 4,000 unusual bargains! Exclusive items, Hrs.—8-5:30, 


3" ASTRONOMICAL TELESCOPE 


See moon shots, 
stars, phases of Venus, 
Planets close up, 60 to 180 
power. Aluminized and эй 
coated 3” diameter f/10 
primary mirror, ventilated 
cell, Equatorial mount with 
locks on both axes. 
Equipped with 60x eyepiece 
and mounted Barlow lens, 
ax finder telescope, һаг» 
wood tripod, Included FREE: 
“STAR CHART'': A r } 
“HANDBOOK OF A 
“HOW TO USE YOUR TELESCOPE. '' 

STOCK МО. 85,050M........5^n2a55»22525^. 929.95 Pod. 
41/4" REFLECTOR __ i 
STOCK мо. 85, 1058M...4^n5-24-222229255 B4.50 FOH 
6" REFLECTOR 
STOCK NO. B5.0BGM....2.552525255252s.a 239.20 FOR 
Å- m o ES SESE 


GREAT INT'L. PATER PLANE BOOK 


Official fly-them-yourself book 
of paper alrplanes from SCI- 
ENTIFIC AMERICAN'S “lat 
International Competition", 
Includes plang of all winning 
entries, time-aloft records; 
photos, technical data, com- 
mentaries. Has unusual 
designs on perforated pages for 
easy tear-out. You won't be. 
lieve how some of them fyl 
Amusing, тынша, 1 
ages, 9" x 1154”, 

tock No. 9391N ..... aca qe uw pu eee £2.95 Ppd. 


LOW cost "TREASURE Bieter 
Discover the fun and profit ; 

of treasure hunting inex- 
pensivelv. Light as a feath- 
er (10 oz.) solid-state 
metal detector finds hidden 
colns, Jewelry, precious | 
minerals, Distinguishes 
minerals from metal ob- g 
jects. Great for school, 
beach, campground or back- 
yard, Requires ӨМ transis- 
tor batt.—— works with any 
common AM transistor ra- 
dio thus eliminating costly 
extra circuitry, weight, dangling "wires. Adjustable multi. 
purpose plastic handle reduces immediate area metal— 
adds to efficlency. No tuning needed, 

Stock Мо. Ti, a ZN " 8" E B b à & m & a | 2225, 214.95 Ppd. 


HELIUM BALLOONS BALL” 


Anytime there's a balloon 
the alr is festive, Especially 
when the *'air'' is helium, 
which makes а balloon 
erky ana adventurous, Now 
ere's 25 times the fun— 
25 varlous colored balloons 
of 4, 5, Û" diameter when 
inflated, With them, a pres- 
eurized {200 Jbs/sq. in.) 
can containing 25 liters of 
helium to Inflate all 25. For 
adults or kids’ parties, give | : TE rere 
aways bazaars or just dem i В еле 
ЭЛКИН *‘lighter than air’, ‘Helium la а safe non-toxic 


inert 
Stock | io. 71,289N eee eee eee eee ee OD Ppd. 


io. wine ЕУ EES 


MAKE A 


—— —M ——— —————— MÀ ———— و و‎ 
Order by Stock No.—Check or M.O.—Money-Back Guarantee 


EDMUND SCIENTIFIC CO. 
300 Edscorp Bullding, Barrington, New Jersey 08007 


MAIL COUPON FOR GIANT FREE CATALOG 


148 PAGES! MORE THAN 4,000 UNUSUAL BARGAINS 
Completely new Catalog. Packed with huge 
selection of telescopes, microscopes, bin- 
oculars, magnets,  mapgnifiers, Prisms, 
photo components, parts, Kits, accessories 
——many hard-to-fret surplus bargains. 100*5 
of charts, lilustratlons. For hobbylsts, ех- 
perimenters, schools, industry, 

EDMUND SCIENTIFIC CO. 

200 Edscorp Бита. 

Barrington, M, J 

Please rush Free Glant Catalog "H" 


[ler IM ce eee eee ee тй а ав алии е 
Ph) a ee ee ee a a ee вва 
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SEND CHECK OR MONEY ORDER + MONEY-BACK GUARANTEE 


ЗОО EDSCORP BLDG. 


NEW JERSEY 08007 


P the gusto there i is. Sometimes | | 
. you сап even taste it. duh у 


` When youre out of Schlitz, 
_ youre out of beer — = 


© 1971 Jos. Schlitz Brewing Co., Milwe 


. nicotine 


av. per cigarette, FIC Report NOV, 70 


аб 


n A r 


VE EE TIT 


„14 mg 
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20 mg. “ 
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longer length - milder taste. 
You get both with 


PALI 


